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EXPLANATION 

OF  THE 

PLATES 


PLATE  1. 

T HIS  plate  reprefents  an  ideal  fecllon  of  the  abdomen^ 

\ 

and  the  cut  edge  of  the  peritoneum  is  reprefented  bj 
the  white  line. 

A.  The  LIVER. 

B.  The  INTESTINES, 

C.  The  KIDNEY, 

D.  The  BLADDER  of  URINE. 

E.  The  RECTUM. 

1,  The  PERITONEUM,  where  it  lines  the  abdominal 

mufcles. 

2,  The  PERITONEUM,  where  it  is  refledled  to  form 

the  ligament  of  the  liver. 

3,  The  liver  being  reprefented  cut  through,  we  can 

trace  the  lamina  of  the  ligament  2,  over  its 
VoL.  IV.  a fur  face 
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furface  3,  forming  the  peritoneal  coat  of  this 
vifcus. 

4.  Marks  the  peritoneum  refleded  from  the  liver 

upon  the-diaphragm. 

5.  Here  the  peritoneum  is  refleded  off  from  the 

\ 

, fpine,  to  form  one  of  the  lamina  of  the  me- 

6.  Ihe  peritoneal  coat  of  the  inteftine^  which  w’^e 

can  trace  round  the  circle  of  the  gut  until  it 
unites  again  with  the  mefentery. 

7»  7*  peritoneum,  forming  the  lower  lamina  of 
the  mefentery. 

8.  The  peritoneum  at  that  part  where  it  is  refleded, 

and  covers  the  kidnev. 

9.  'Ihe  peritoneum  is  here  defcending  upon  the 

redum  e,  we  fee  it  refleded  over  the  gut,  and 
defcending  again  betwdxt  the  redum  and 
bladder. 

10.  The  PERITONEUM  where  it  forms  a coat  to  the 

fundus  of  the  bladder. 

11.  At  this  part  we  fee  the  peritoneum  refleded  up 

upon  the  os  pubis,  and  from  that  we  trace  it 
to  fig.  ?•  Thus  we  fee,  that  the  peritoneum 
can  be  traced  round  all  its  various  infledions 
and  proceifes ; which  fliews,  that  it  forms  one 
continuous  fac,  and  that  the  inteflines  and  the 
, liver  are  equally  on  the  outfide  of  this  mem« 
brane  with  the  kidnev. 
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explanation  of  the  plates.  Ill 

Explanation  of  Plate  IL 

This  Plate  reprefents  the  epididimis  and  tedlcle.  In* 
jeded  with  quickfilver,  and  difledled. 

A.  The  body  of  the  teftlcle  with  the  tunica  albu- 

ginea difledled  off. 

B.  B.  The  feminal  veffels  in  the  body  of  the  teftlcle, 

or  TUBULi  testis 

C.  The  RETE  TESTIS  formed  by  the  the  union  of  the 

^veffels  B.  B. 

p.  The  VASA  EFFERENTiA,  which  as  they  pro- 
ceed from  the  tefticle,  are  convoluted  in  a con- 
nical  figure,  and  are  called  the  vascular  cones. 
H E.  The  EPIDIDIMIS  formed  of  the  union  of  the  vaf- 
cular  cones ; it  is  a little  differed  and  fpread  out* 
f . The  vas  deferens. 


Explanation  of  Plate  III. 

This  Plate  reprefents  the  proftate  gland,  veficul^ 
feminales,  and  lower  part  of  the  bladder,  the  parts 
being  previoully  hardened  in  fpirits,  the  veficul^  were 
afterwards  cut  open. 

A A.  The  body  of  the  PROSTATE  GLAND  5 It  is  that 
lower  part  of  the  gland  which  can  be  felt 
through  the  re^lum. 

B.  The  proftate  gland  is  here  cut  into  and  diffeiEled, 
in  following  the  duds  of  the  veficul^. 

G.  The  extremities  of  the  duds  common  to  the  veil- 
cul^  feminales  and  vafa  deferentia. 

^ Where  the  tubuli  are  emerging’to  form  the  rete  vafculofum^ 
or  rete  teftis,  they  are  called  the  vafa  re^a. 


D D.  The 
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D D.  The  cells  of  the  veficulse  feminales,  which  arc 
laid  open  by  a fe6lion. 

E The  left  vas  defehens^  which  is  alfo  laid  open  to 
fliew  the  cellular  flniclure  which  it  aflumes  to- 
wards its  termination 

F.  The  RIGHT  VAS  DEFERENS. 

G G,  The  foramina,  by  which  the  vafa  deferentia  open 
iato  the  common  duQ:.  ^ 

H.  The  lower  and  back  part  of  the  bladder. 

The  RIGHT  URETER. 


Explanation  of  Plate  IV. 

This  plate  reprefents  a fedion  of  the  neck  of  the 
bladder. 

A.  The  lower  part  of  the  urinary  bladder  near  the  neck. 

B.  The  opening]  of  the  right  ureter,  which  is  marked 

I.  fig.  iii. 

€ c.  The  fubftance  of  the  pfoftate  gland,  which  is  cut 
through ; its  thicknefs,  texture,  and  the  man- 
ner in  which  it  furrounds  the  .beginning  of  the 
urethra,  will  be  underftood  from  this  plate. 

D.  The  URETHRA  laid  open. 

F.  The  VERUMONTANUM,  Or  CAPUT  GALINAGINIS. 

G G.  The  points  of  feathers  put  into  the  openings  of 
the  veficulas  feminales  and  vala  deferentia. 

N.  B.  Round  thefe  du£ls,  on  the  furface  of  the 
verumontanum,  and  in  that  part  of  the  urethra  which 
is  furrounded  by  the  proflategland,  innumerable  mucous 
dudts  may  be  obferved  ; into  fome  of  thefe  fmall  briftles 
are  introduced. 
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EXPLANATION 


OF  THE 

PLATES. 


PLATE  VI. 

Fig.  1.  * 

An  ovum  in  a very  early  ftage,  reprefenting  the  lhaggy 
furfacc  of  the  true  chorion. 

Fig.  2. 

We  may  fee  here  the  fetus  5n  a very  early  ftage 
contained  in  the  tranfparent  amnion^  and,  attached  t© 
the  outfide  of  the  amnion,  the  vesicula  umbilicalis® 
N.B.  Thefe  are  not  reprefentations  of  the  fame 

abortion, 

3- 

Reprefents  the  ovum  a little  more  advanced* 

-A.  The  Chorion. 

B.  The  Amnion, 

c.  The  Foetus  hung  by  the  Umbix^ical  Chord* 
VoL.  IV,  b 
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Explanation  of  Plate  VIL 

This  plate  reprefents  two  views  of  a conception^ 
ive  fhall  fay  about  the  end  of  the  iirfl:  month,  and  here 
tne  decidua  and  the  ovum  have  been  thrown  off  toge- 
ther. This  abortion  was  prepared  fo  as  to  refemble 
the  beautiful  engravings  in  Dr,  Hunter’s  xxxiv  table. 

FiG.  I. 

The  deciduous  efilorefccnce  formed  by  the  womb  is 
feen  here  intIre,  and  feen  as  if  moulded  to  the  cavity 
of  the  womb : it  is  only  neceffary  to  obferve  that  it 
bung  Inverted. 

A.  Ihe  lower  part  of  the  conception,  vTiich  was  near 

the  neck  of  the  womb,  and  which  has  fome 
coagula  of  blood  attached  to  it. 

B.  B.  Quills  introduced  within  the  decidua  by  an  opeiv 

ing  near  the  neck  of  the  womb,  and  their 
points  brought  out  at  that  part  of  the  mem- 
brane which  anfwers  to  the  opening  of  the 
i^allopean  tubes  : there  it  is  either  entirely  de- 
ficient, or  it  is  fo  thin  that  it  has  been  torn  at 
c.  c. 

Fig.  2. 

Flere  tne  other  fide  of  the  conception  is  fliewn,  and 

the  ovum  is  feen  to  have  adhered  to  the  outer  furface 
of  the  decidua. 

AA.  AA.  The  quills  introduced  into  the  cavity  of  the 
decidua. 

B.  1 he  fliaggy  furface  of  the  decidua, 

c.  c*  Ihe  fleecy  outer  furface  of  the  chorion, 

It 


FI  ate  IFL 
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It  is  here  to  be  obferved  that  the  ovum,  c D E.  may 
be  fuppofed  to  be  as  it  has  defcended  from  the  ovarium, 
only  fomewhat  enlarged,  and  it  is  here  evidently  on  the 
outfide  of  the  decidua,  but  it  has  been  torn  open,  and 
that  deciduous  furface  which  connected  it  to  the  furface 
of  the  womb  at  this  place  has  been  left  with  the  womb^ 
to  be  afterwards  thrown  off  with  the  difcharges. 

D.  The  delicate  membrane  the  amnios. 

E.  The  umbilical  cord,  and  part  of  the  foetus. 


Explanation  of  Plate  VIII. 

This  and  the  following  plate  reprefents  a conception 
of  the  third  month,  and  as  the  abortion  was  thrown 
off  very  intire,  we  have  another  opportunity  of  ob« 
ferving  the  ftate  of  the  decidua  in  a more  advanced 
date. 

A.  A thread  paffed  through^the  more  folid  placentary 

mafs  fufpending  the  whole. 

B.  B.  The  DECIDUA,  having  a peculiar  retlcuIatcd  ap« 

pearance. 

c.  c.  Shreads  of  the  decidua,  where  it  has  burfl  in 
the  delivery. 

P.  The  decidua  reflexa,  through  which  alfo  the 
proper  membranes  have  burft. 

E,  The  TRUE  CHORION. 

f.  Very  fmall  curling  arteries  which  are  entering  the 
decidua,  or  what  may  be  confidered  as  the 
snaternal  portion  of  the  placenta. 


Expla- 
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Explanation  of  Plate  IX. 

We  have  here  prefented  a view  of  a feflion  of  the 
fame  conception. 

A.  The  DECIDUA. 

B.  B.  The  cut  edge  of  the  decidua,  which  will  be  feen 

to  furround  the  whole  ovum,  and  particularly 
it  may  be  obferved  to  form  on  the  upper  part  a 
diftin^  lamina  from  the  placenta  f. 

C.  C.  The  DECIDUA. 

D.  The  DECIDUA  REELEXA. 

F.  The  PLACENTA  already  formed  by  the  accumu- 

lated veffels  of  the  chorion. 

G.  The  CHORION  towards  the  lower  part  of  the  womb 

here,  it  may  be  obferved  the  ieecy  veffels  have 
difappeared. 

H.  The  AMNION. 

I.  The  umbilical  cord  twilled  three  times  around  the 

neck  of  the  foetus. 
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INTRODUCTION. 


VIEW  OF  THE  SYSTEM  OF  THE  VISCERA,  AND  OF  THE 

STRUCTURE  OF  GLANDS. 

In  this  lah:  volume  we  have  to  comprehend  the 
anatomy  and  fundions  of  the  feveral  vifcera  of  the 
abdomen  and  pelvis,  confidered  not  only  as  individual 
parts,  but  as  conneded  together  and  as  forming  with 
the  lymphatic  and  circulating  fyflems  of  veflels  a great 
part  of  that  cnain  of  mutual  dependance  and  relation 
which  conftirutes  the  animal  csconomy  a whole.  It 
becomes  neceffa^y  therefore  to  take  here  a flight  and 
curfory  view  of  the  ceconomy  of  the  inteftinal  canal  “ 
and  abforbing  fyflem,  including  at  the  fame  time  fome» 
thing  of  the  hiflory  of  opinions  regarding  fecretion  and 
the  fliudure  of  glands.  It  wall  be  underflood,  that 
^thefe  introdudory  obfervations  are  meant  only  to  com- 
bine the  feveral  parts,  and  to  prevent  that  manner  of 
defcriptioD,  which  is  neceflary  to  accuracy  and  minute- 
iieis,  from  leading  us  to  conlider  the  feveral  parts  as 
diflind  and  irifulated. 

An  animal  body  is  never  for  a moment  flationary  : 
the  remotefl  part  is  in  action,  and  every  point  is  fuffer- 
ing  a perpetual  change,  from  the  hrlt  moment  of  our 
exifterice  we  have  commenced  a revolution  : we,  by 
flow  degrees,  advance  in  adivity  and  flreiigth,  and  ripen 
tQ  tnatuiity  j but  by  as  flow  and  as  lure  gradations  we 
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decline  to  feeblenefs  and  infirmities : and  the  more  ra- 

\ 

pidly  that  animals  advance  in  the  hrll:  flage  of  their 
progrefs,  fo  is  the  proportion  of  their  decline. 

But  it  is  not  in  obferving  the  changes  of  the  animal 
body  from  youth  to  age  that  the  operations  of  the 
ceconomy  are  the  mod  interefling.  It  is  when  we  find 
the  living  body  to  conhfc  of  parts  performing  a variety 
of  funSions,  and  thefe  connefled  and  mutually  de- 
pendant ; when  we  fee  the  circulating  fluid  throwing 
out  fluid  and  foiid  fecretions  to  build  up  and  fupport 
the  body,  which  is  in  inceflant  and  daily  decay, 
Again,  our ' admiration  is  flrongly  excited  when  we 
obferve  the  fyftem  to  confifl  of  fluids  and  folids,  and 
the  exiftence  of  the  animal  to  depend  upon  the  balance 
of  their  power  5 the  fluids  fej^arating  and  combining 
in  new  aflinities,  and  forming  the  various  fecretions  ^ 
and  the  folids  having  adion,  and  that  adion  controlling 
the  affinities  and  new  combinations  of  the  circulating 
fluids.  Vv^e  find^at  life  fubfifls  by  the  due  adion  of 
folids  and  fluids ; or  that  an  incomprehenfible  influ- 
ence in  a living  body  is  exerted  on  the  latter,  and  that 
the  chemifl  can  never  fo  combine  the  fluids  out  of  the 
body  as  to  imitate  the  changes  produced  in  a living 
fyflem  of  fluids  and  veffels.  Forgetting  that  animation 
is  the  efl'ential  charaaer  of  living  bodies,  phyriologifls 
have  too  much  endeavoured  in  every  age  to  explain 
the  phenomena  of  animated  nature  by  illuflrationa 
drawn  from  mechanics,  chemiftry,  or  hydraulics. 

In  a body  in  which  there  is  life  there  is  a perpetual 
wafle  ; firfl;  by  fecretions,  which  for  particular  purpofes 
are  thrown  into  the  cavities,  and  afterwards  carried 
out  of  the  bo  ’y  entirely  by  the  excretions  of  the  kidney, 

the 
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the  perfpiration  by  the  furface,  the  exhalation  by  the 
lungs,  the  fecretions  of  the  internal  cavities  as  of  the 
inteftiiies.  But  more  than  this,  there  is  a decompofi^ 
lion  of  the  folids  of  the  body  which  are  carried  into  the 
circulating  fluids,  and  finally  dirmiifed  from  the  fyflem. 
Laflly,  we  cannot  but  obferve,  that  even  the  powers 
of  mufcular  motion,  nay,  the  powers  of  the  mind  and 
of  the  fenfes,  are  exhaufted  by  exercife,  and  renovated 
through  the  influence  of  the  circulation.  The  conti- 
nued adion  of  a mufcle  is  followed  by  feeblenefs  and 
the  continued  impreflioii  of  the  rays  of  light  e>;haulls 
the  retina,  fo  that  the  objed  becomes  firft  faint  and 
then  vanifhes. 

Since  there  is  wafte  of  the  folids  and  fluids,  and 
exhauflion  of  the  energies  of  the  fyflem,  fo  alfo  muft 
there  be  a fource  of  fupply,  and  means  of  renovating 
its  adion.  Accordingly  animals  have  appetites  requir- 
ing the  fupply  of  food,  and  the  call  of  hunger  is 
controlled  by  the  necefiities  of  their  fyflem.  Vvhen 
food  is  received  into  the  firft  paifages,  there  is  thrown, 
out  from  the  flomach  a fluid  which  diffolves  it,  changes 
its  properties,  and  is  itfelf  eflentially  altered.  The 
work  of  ailimilation  is  thus  begun.  As  this  converted 
fluid  takes  its  courfe  through  the  inteflines,  it  is  more 
and  more  changed  5 more  aflimilated  to  the  nature  of 
the  peculiar  fluids  of  the  animal  j and  having  flili  ad” 
ditional  fecretions  united  to  it,  particularly  the  bile,  it 
is  by  thefe  means  feparated  from  the  grolTer  parts  of 
the  aliment.  This  fluid,  which  is  now  called  chyle,  is 
abforbed  by  a particular  and  appropriate  fyflem  of 
veflfels,  which,  from  their  conveying  this  white  and 
milky-like  fluid,  are  called  the  ladeals*  The  lacleal 
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veffels  carry  the  chyle  to  the  thoracic  dudl,  the  trunk 
of  the  abforbirxg  fyftern  ; but  not  diredtly ; for  the 
chyle  is  depofited  in  the  mefenteric  glands,  from  which 
it  is  again  abforbed  and  carried  forward.  Or  if  we 
fuppofe  thefe  glands  to  be  merely  convoluted  veffels^, 
its  flow  is  at  lead  delayed,  fo  that  it  is  not  at  once 
thrown  into  the  mafs  of  circulating  fluids. 

O 

We  find  then  that  the  ftomach  performs  digeflion, 
and  the  fpleen,  w'e  will  venture  to  aflirm,  is  fubfervient 
to  it.  The  fecretion  of  the  liver  we  find  to  prepare 
the  chyle  for  abforption,  while  at  the  fame  time  it  is 
the  peculiar  ftimulus  to  the  inteftines.  The  pancreas 
pours  out  a fluid  which  tempers  the  acrid  bile.  The 
fuperior  part  of  the  inteftinal  canal  abforbs  the  nutri- 
tious fluid  or  chyle,  while  the  grofs  remains  of  the 
food  move  on  to  be  depofited  in  the  great  inteflines. 
The  great  inteflines  are  not  only  receptacles,  but  form 
at  the  fame  time  an  extenfive  fecreting  furface  ufefui 
in  the  ceconomy,  by  throwing  off  the  wafle  of  the 
fyflem. 

The  lafteal  veflfels,  which  take  up  the  chyle,  are  but 
branches  of  the  fyfleq;i  of  abforbents— wTich  is  a fyf- 
tem  confifling  of  two  great  divifions,  the  ladleals  and 
lymphatics : the  firfl  receiving  the  nutritious  fluids 
from  the  inteftinal  canal,  and  the  latter  being  abfor- 
bents,  taking  up  the  fluids  which  have  been  thrown 
out  upon  the  cavities  and  furfaces  of  the  body.;  and 
we  prefume  upon  the  folid  parts  of  the  body  aifo. 
Thus  the  new  fluids,  rich  in  fupplies^  are  mingled  with 
thofe  which  are  fraught  with  the  w’afle  and  decompo- 
fition  of  the  fyflem.  The  thoracic  duff,  the  trunk  of 
this  fyflem,  conveys  thefe  fluids  thus  mingled  together 
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Into  the  right  fide  of  the  heart,  where  they  are  re- 
teived  into  the  vortex  of  the  circulating  red  blood* 
Thefe  fluids,  now  agitated  and  wrought  up  with  the 
blood  m the  cavities  of  the  heart,  are  fent  through  the 
circulation  of  the  lungs,  and  fubniitted  to  the  influence 
of  their  adlion  and  the  expofure  to  the  atrnofpheric, 
air. 

"When  chyle  is  formed  in  the  ftomach  and  inteftines, 
k is  obferved  to  confill  of  albumen,  ferum,  globules, 
and  falts : but  the  change  which  it  may  undergo  by  its 
reception  into  the  lafteals,  its  being  depoflted  in  their 
glandsj  its  mingling  with  the  lymph,  its  agitation  in 
the  heart,  have  not  been  obferved,  though  it  is  natural 
to  fuppofe  that  by  degrees  it  aflimilates  in  its  nature  to 
that  of  the  circulating  blood,  and  does  at  lad  become 
perfectly  fimilar  by  the  operation  of  the  lungs* 

By  the  expofure  of  the  circulating  fluids  to  the  at- 
mofphere  in  the  lungs  a gas  is  abforbed,  which  becomes 
an  aftive  principle  in  the  blood,  and  from  the  blood  is 
communicated  to  the  folids. 

That  the  blood  of  an  animal  has  properties  which 
diftinguifli  it  from  mere  matter  we  readily  allow ; but 
to  fay  that  it  pofielTes  life  is  to  ufe  a term  in  which  few 
will  acquiefce.  It  poiTefles  properties  while  circulating 
in  the  veffels  diftind  from  thofe  which  it  (hews  out  of 
the  body ; and  thefe  do  not  depend  on  the  agitation 
and  inceffant  motion,  nor  on  the  degree  of  hear,  nor  on 
any  flmiiar  circumdance,  but  apparently  on  fome  fecret 
influence  which  the  vefiels  exert  over  it.  The  analyiis 
of  the  blood  by  the  chemids  holds  out  to  us  little  hope 
of  advancing  in  the  knowledge  of  the  ceconorny  of  a 
living  aaimaL  Chemidry,  when  applied  to  the  ana* 
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lyfis  of  animal  matter,  leaves  its  devotees  in  a perplexity 
of  knowledge  and  ddcoveries  which  have  no  end^  and 
winch  point  to  no  conclufion. 

There  are  produced  from  the  blood  a variety  of 
liuids  by  organs  which  are  called  glands,  and  the  form- 
ation or  reparation  of  thefe  fluids  is  fecretion.  But 
the  iolid  parts  of  the  body  ought  to  be  coniidered 
as  fecretions  equally  with  the  matter  which  flows  from 
the  du<!ds  of  glands.  For  there  is  formed  and  depo-* 
fited  from  the  blood,  during  the  round  of  its  circuh' 
non,  bone  to  fupport  the  incumbent  weight  of  the 
body ; muicular  fibre,  to  give  it  motion  ; as  well  as 
all  the  other  variety  of  folids  and  fluids.  The  only 
difference  betwixt  thefe  Iolid  depoiitions  from  the 
blood  and  the  glandular  fecretions  is,  that  the  former 
are  flill  within  the  influence  of  the  vafcular  fyflem,  and 
that  they  are  decompofed  and  re-abforbed,  conveyed 
again  into  the  mafs  of  circulating  fluids  before  they 
can.  be  finally  expelled  from  the  body. 

The  chemifls  have  obferved  the  divifion  of  animal 
bodies  into  folids  and  fluids,  but  the  fubdiviflons  of 
thefe  are  very  inaccurate.  The  fluids  they  have  dif- 
imguiflied  into  three  claifes  ; iff,  Recrementitious  hu- 
mours, which  go  to  nourifh  and  fupport  the  body  5 
cdly,  The  excrenientitious  fluids,  which  are  carried 
out  of  the  body  by  certain  emimduaries ; and  the 
3d  are  of  a compound  nature,  being  partly  recremen- 
titious and  partly  excremeiititious.  We  muff  obferve^ 
however,  that  the  fluids  enumerated  under  thefe  heads 
fliew  it  to  be  a very  incorredt  arrangement.  Theyf>^ 

divifion  comprehends  the  fat,  the  marrow,  the  matter 

/ 

of  internal  perfpiration,  and  the  offeous  juke.  The 
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fetoncl  comprehends  the  fluids  of  infenfible  tranfpira- 
lion,  the  fweat,  mucus,  cerumen,  urine,  foeces.  And 
the  laji  divifion  comprehends  the  faliva,  the  tears,  the 
bile,  the  pancreatic  juice,  the  gaftric  and  the  inteP 
tinal  juice,  the  milk,  and  the  feminal  fluid.  To  attend 
to  their  arrangements  of  the  folid  parts  of  animals 
would  be  equally  far  from  ferving  any  ufeful  end  5 for 
they  have  thrown  together  parts  fo  difcordant  in  func«» 
lion  and  fo  unlike  in  ftrudiire  that  they  can  be  of  no 
life  in  a general  view  of  the  csconomy,  and  cannot  in 
chemical  analyiis  ihew  a uniform  refuit 

Perhaps  all  the  corrednefs  to  which  w^e  can  at  pre- 
fent  pretend  is  fonie  fiich  divifion  as  this.  Befides 
forming  the  folid  mafs  of  the  animal  body,  thefe 
fecretions  are  drawn  from  the  blood  : fluids  which 
are  fiibfervient  to  the  ailimiiating  of  new  matter  to  the 
fyilem  5 fluids  which  are  ufeful  in  preferving  the  mo- 
bility  of  parts  ; and,  laftly,  the  fecretions  which  con- 
vey away  the  wafle  and  debris  of  the  body,  which  is 
fuGceffively  replaced  by  the  appofition  of  new"  matter. 

From  this  fhort  view  of  the  fyfleni  we  underhand 
how^  mceffantly  the  powers  are  fpent  in  adion,  and  the 
fluids  exhaufted  by  depofition  and  fecretion,  and  how 
eflential  to  life  the  fundions  of  thofe  parts  are  which 
ad  upon  and  affimilate  the  food.  It  is  the  confldera- 
tion  of  thefe  parts  w^hich  forms  the  fubjed  of  the  firh 
fedion  of  the  prefent  volume.  As  in  the  confideration 
of  thefe  fundions  the  ftrudure  of  the  glandular  organs 
becomes  a chief  fubjed  of  inquiry,  it  will  be  natural 
at ‘prefent  to  confider  in  a general  way  the  opinions 

^ See  Fourcroy’s  Analyris  of  Animal  Subilaaces. 
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which  have  been  entertained  regarding  the  {Iruclufe  oT 
glands.  ' ' 

The  peculiar  nature  of  that  organization  by  whicii 
the  feveral  fecretions  are  formed,  has  hitherto  eluded 
abfolute  proof  by  experiment  of  diffedlion.  It  i:> 
imagined  that  there  are  forne  organs  which  do  little 
more  than  feparate  the  parts  of  the'blood  like  to  the 
exudation  by  exhaling  arteries.  But  neither  in  the 
exhalent  arteries  nor  in  the  fimpl'er  organs  can  I 
imagine  a hmple  draining  of  the  blood,  but  rather 
that  the  fame  principle  influences  all,  and  that  the 
feveral  varieties  of  fecretion  depend  upon  a modifica- 
tion of  the  adtioD.  It  would  appear  that  the  fluids  in 
circulation  and  the  veflels  containing  them  mufl:  reci- 
procally aifedl  each  other  v we  know  that  a change  on 
the  flate  of  the  circulating  fluids  will  alter  the  nature 
of  the  glandular  adlion,  and  an  excitement  of  the 
gland  will  ffili  more  powerfully  change  the  nature  "of 
the  fecretion;  the  aclive  power  of  the  folids  appearing 
to  be  an  agent  which  controls  and  directs  the  che- 
mical affinities'. 

Vv^C'  are  flruck  with  the  variety  of  form  in  the  fe- 
cretmg  organs.  We  fee  a Ample  furface  pouring  out 
its  fluids ; or  a Ample  canal  into  which  the  arteries- 
throw  out  the  fecretion.  AVe  And  again  the  fecreting 
veflels  and  their  ducts  convoluted  and  mafled  together 
forming  proper  glandular  bodies ; of  which  kind  are 
the  folid  abdominal  vifeera. 

When  we  difledt  the  glands  we  do  not  And  theni’ to 
have  a Amilarity  in  flrudure.  Thus  the  fubftance  of 
the  liver,  the  kidney,  the  teflicle,  &c.  are  quite  unlike,, 
and  as  their  fecretions  are  different  fo  are  their  fym- 
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pathies : the  efFe£l  of  dlfeafe  upon  them,  and  the 
confequences  of  medicine  operating  through  the  ge« 
Herat  circulation  will  be  to  attach  to  one  individually, 
leaving  the  others  in  their  accudomed  a^lion.  Glands 
are  different  not  only  in  their  outward  form,  their 
general  appearance  when  cut  into,  and  the  manner  of 
the  connexion  of  their  parts,  but  alfo  in  a remarkable 
manner  in  the  length,  fize,  and  form  of  their  veffels  and 

dudls. 

In  confiderlng  the  opinions  of  phyfiologifls  or  ana* 
toniids  regarding  glandular  fecretion,  arid  the  flrutlure 
of  glands,  we  find  in  the  firft  inflance  that  the  old 
phyficians  contented  themfelves  with  faying  that  the 
glands  or  vifcera  pofTeffed  a peculiar  power  to  feieft 
and  feparate  the  fluids  from  the  blood.  The  next 
clafs  had  recourfe  to  hypothefis : they  fpoke  of  the 
reparation  of  certain  parts  by  means  of  fermentation  % 
or  by  a kind  of  filtering  through  the  pores  or  veffels 
of  glands  ; that  thefe  pores  allowed  only  particles  of  a 
particular  fize  or  figure  to  pafs  them  f.  It  was  oppofed 
to  this  hypothefis,  that  the  thinner  fluids  muff  have  run 
through  the  organs  defined  for  the  groffer  fecretions.. 
But  when  a theory  fuch  as  this  is  received  no  argument 
nor  proof  feems  necefiary  to  overthrow  it.  Refting 
upon  authority  alone,  it  flood  until  it  was  overturned 
by  the  fafhion  of  new  dodi  lines : one  equally  puerile 
was  raifed  upon  its  overthrow. 

We  obferve,  fays  the  founder  of  this  theory  that 
.W'et  or  oiled  paper  will  only  tranfmit  fluid  of  that 

^ Van  Helrnont.  VieiifTens,  See. 

f Charleton,  Defcarten  BorelU,  Verheyn,  SwC.  See. 

I Winflow.  Helvet  us. 
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kind  with  which  it  is  previotilly  imbiied,  it  will  not 
franfmit  the  oil  when  wetted,  nor  will  the  water  make 
any  impreilioii  on  the  paper  when  previoufly  oiledi 
Upon  theie  fa6ls  are  to  be  raifed  a theory  of  fecretion  ! 
Betwixt  the  fecreting  veffels  and  the  duels,  in  the  pe- 
culiar tifFoe  of  which  glandular  ftruclure  confifls, 
there  is  interpofed  a fluid  of  that  particular  kind  which 
is  required  to  be  fecreted,  and  when  the  blood  is 
driven  againfl  this  tiffue  fo  imbued,  no  fluid  but  of  a 
nature  refembiing  that  already  depofued  can  be  tranf- 
mitted*  By  this  hypothefis  they  explained  fecretion, 
making  it  to  depend  on  the  attraclion  and  repulfloii 
of  the  particles  of  the  blood  by  fluids  previoufly  fe~ 
creted.  We  may  furely  leave  this  clafs  of  phyfiologifts 
accounting  for  the  original  depofitation  of  the  fluids  in 
the  glands  without  a wifli  to  fearch  with  them  into  the 
myftery  of  glandular  fecretion.  Commentators  on 
this  theory,  by  taking  into  the  fyflem  the  adlion  of  the 
nerves,  indicated  that  they  did  not  altogether  forget 
that  the  body  was  alive  ' 

Another  fet  of  phyflologifls  attributed  the  whole 
efFedl  of  fecretion  to  the  velocity  of  the  blood  in  the 
glands  or  fecreting  vefFels  f j others,  to  the  length  and 
curves  of  the  veffels,  and  their  adlion  upon  the  fluids* 
Again,  others  have  been  fatisfied  with  the  round  af- 
fertion  that  the  vital  adlion  was  the  effential  caufe  of 
fecretion.  This,  it  ought  to  be  underflood,  muft  be 
univerfally  acquiefeed  in,  while  yet  there  may  remain 
an  inquiry  as  to  the  apparent  ftruclure  of  glands* 

* Conor,  Tentiunen  epiftolare  dc  Secretione. 

j*  Boerliaave,  Pitcarne,  See. 
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Difappointed  in  obtaining  an  unexceptionable  general 
theory  of  fecretion,  we  are  only  enabled  to  conclude* 
that  while  a power  exifts  in  an  animal  body,  direding 
its  adions,  perhaps  both  in  the  folids  and  fluids,  and 
particularly  in  the  mutual  influence  which  they  exert, 
the  form,  length,  and  adivity  of  the  veflels  and  duds 
give  occafion  to  the  greater  or  lefs  degree  ot  intricacy 
Tn  the  operation  of  the  principles  upon  which  the  fe- 
cretion  depends. 

Let  us  then  attend  to  the  obfervations  of  the  ftnd 
anatomifts,  and  to  the  appearance  which  the  glan- 
dular VISCERA  prelent  under  the  knife. 

It  is  not  perfedly  clear  what  the  older  anatomifts 
pieant  by  the  exprefiion  Parenchyma.  It  would 
appear  however  to  have  faved  them  the  trouble 
of  inveftigation,  and  all  abftrufe  fpeculation.  They 
meant  flefii,  yet  not  mufcular  fubftance,  but  fuch  as  the 
liver  prefents.  This  matter  they  feem  to  have  conceived 
to  be  formed  by  the  blood.  Thus  Higmore  defcribes 
the  liver  to  be  formed  of  the  blood  of  the  umbilical 
vein ; the  opinion  originally  of  Erafiftratus. 

Previous  to  the  time  of  Malpighi  it  is  fruitlefs  to 
trace  the  opinions  of  anatomifts  regarding  the  ftruc- 
ture  of  glands.  He  was  the  fir  ft  who  fought  to  throw 
light  upon  this  obfcure  fubjed  by  anatomical  inveftiga- 
tion, and  he  made  a more  rapid  progrefs  than  has  been 
' done  by  any  man  fince  his  day.  If  we  take  into  con- 
fideration  the  difficulties  he  had  to  encounter  in  a new 
field,  and  the  prejudices  of  the  learned  with  which  he 
had  to  combat,  his  merits  will  be  found  greater  than 
even  thofe  of  Ruy  fch.  The  opinions  of  Malpighi^  were 

received  by  thofe  who,  fotfaking  the  authorities  of 
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names,  law  the  importance  of  the  ftudy  of  anatomy. 
Ruyfch  himfelf  gave  credit  to  the  opinions  of  Malpighi 
in  the  early  part  of  his  life.  But  Ruyfch’s  more  atten- 
live  obfervations  being  contradiftory  to  thofe  of  Mal- 
pij,ni,  his  n.aiurer  judgment  rejefted  that  anatomill’s 
proofs,  and  with  a boldnefs  in  which  he  was  never 
remarkably  deficient  he  invented  a new  theory,  or  at 
lead  alleged  new  fafls,  and  iwayed  men’s  opinions 
With  an  abfolute  authoriiy. 


Malpighi  was  an  Italian,  and  born  near  to  Bologna. 
Whilft  yet  a young  man,  being  funk  under  the  accu- 
mulation of  family  diftrefs,  abforbed  in  grief,  and  loft 
to  the  confideration  of  his  intereft,  he  received  comfort 
and  affiftance  from  his  mailer,  who  urged  him  to  em- 
brace the  medical  profeffion.  His  progrefs  was  rapid. 
After  ftudying  at  Padua,  he  was  called  to  fill  one  of 
the  chairs  in  Bologna.  He  was  thenfolicited  by  Fer- 
dinand IL,  Duke  of  Tufcany,  to  be  profefibr  in  the  uni- 
>erfity  of  Pifa.  Here  he  was  affociated  with  liberal  men  s 
and  now  only  in  his  fecond  profefforlhip  did  he  learn 
to  defpife  the  fchoiaftic  learning  of  the  time,  and  betook 
himfelf  to  e.\periment  as  the  only  means  by  which  phi. 
lofophy  could  be  raifed  from  the  oppreffive  barbarifm 
of  the  fchools.  Malpighi  and  Borelli  were  affociated  j 
they  diffeaed  together;  they  fuggefied  thoughts  to 
each  other ; they  doubted,  and  canvaffed  freely  each 
other’s  opinions ; and  were  to  each  other  an  excite- 


ment and  encouragement  to  perfeverance  and  induftry. 
They  were  fupported  ’ny  government ; popular  in  their 
teaching  ; while  they  colkaed  round  them  the  learned 
men  ot  the  time.  This  was  the  origin  of  the  famous 
Academy  del  Clmento.  Malpighi  was,  after- this,  prol 
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feffor  in  MelTene,  and  died  in  the  Qulrinal  palace  at 
Rome  of  a ftroke  of  the  apoplexy  ‘^5  after  having  been 
fome  time  phyfician  to  Pope  Innocent  XiL  Malpighi 
had  many  enemies,  and  even  fome  of  his  colleagues 
were  animated  againfl;  him  with  a difiion  our  able  jea-  , 
loufy.  Many  laughed  at  his  ftudies  and  occupations, 
ns  frivolous  and  abfurd.  Something  mud  be  allowed 
for  men  who  had  laboured  with  diligence  to  become 
learned ; for  thefe,  his  opponents,  had  paffed  their 
lives  in  the  (ludy  of  the  Arabian  writers.  With  them 
fludies  were  enforced  which  held  fcience  in  fubjedtion  ; 
ftudies  which,  in  place  of  invigorating,  ferved  only  to 
chill  and  paralyfe  exertion,  and  retard  ingenious  in- 
'V'edigation.  pven  Borelli,  but  from  other  motives, 
pppofed  and  cenfured  fome  of  the  diiTertations  of  Mal- 
pighi. 

Malpighi  has  been  confidered  as  the  inventor  of  this 
department  of  anatomy,  which  the  French,  curious  in 
diflinclions,  have  called  the  analytic  method.  , He 
Ihewed  the  impropriety  of  the  terra  Parenchyma,  as 
applied  to  the  fubdance  of  glands.  He  proved  that 
the  lungs,  for  example,  (which  they  alfo  called  paren- 
chymatous,) were  not  flefhy,  and  had  no  refemblance 
to  the  glandular  vifcera  of  the  abdomen.  Fie  taught, 
that  though  glands  are  dnopth  on  their  outer  furface, 
they  confid  of  lobules  connedred  by  cellular  membrane  : 
and,  upon  a dill  more  minute  invedigatiop,  that  they 
confid  of  innumerable  little  folicules  or  facs ; that 
thefe  are  interpofed  betwixt  the  arteries  which  convey 

f Two  pounds  of  coagulated  blood  were  found  in  the  ventri- 
cles of  his  brain  by  Baglivi. 
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the  fluids  and  the  excretory  du£ls  going  out  Irorn 
them  5 that  the  arteries^  or  the  vafa  afferentia,  after 
Tamifying  and  encircling  thefe  bodies^  pierce  them  and 
fecrete  the  particular  fluids  into  them.  On  other  oc- 
cafions  he  defcribes  thefe  little  glandular  bodies  as  ap- 
plied to  the  ramifications  of  the  arteries^  like  fruit 
hanging  by  the  branches  of  a tree.  - 

Malpighi  threv/  in  his  liquid  injeflions  i differed 
^nd  examined  with  the  microfcope  ^ made  careful  ob^ 
fervations  and  experiments  on  living  animals ; and 
laflly,  attended  in  a particular  manner  to  the  pheno- 
mena of  difeafe.  By  difeafe  no  doubt  parts  fwell  out 
and  are  magnifiedj  and  become  difiindt  | but  it  is  not 
a teft  of  the  natural  ftruQurej  or  implicitly  to  be 
imfted  to. 


I'ig.  I.  Boerhaave^s  plan  of  Malpighi*s  doflrine. 
^ a a folliculos  glandularum , fimpliciflimariim  de- 
notat.  I?  b b fingularia  emiffaria  cuique  utriculo 
propria  atque  in  communem  canalem  excretorium  d,  r, 
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fuos  humores  demittentia  qui  tandem  per  hujus  aper^ 
turam  c,  emittantur. 

Fig.  2.  is  a fcheme  farther  to  elucidate  the  opinions 
of  Malpighi,  A,  an  artery  entering  a portion  of  a 
vifcus.  the  returning  veins.  C,  the  branch  of 
communication  betwixt  the  artery  and  vein  which 
ferves  to  circulate  the  blood,  and  convey  a part  into 
the  veins.  D,  another  divifion  of  the  artery,  which 
after  various  playful  meanderings  terminates  in  the 
folicule  or  little  glandular  bag  E.  F,  the  dudts  which 
receive  the  fecreted  fluid  from  the  folicules. 

Ruysch  ftudied  at  Leyden  under  Van  Horne,  and 
at  a very  early  age  attached  himfelf  to  anatomy  and 
botany.  At  this  time  he  brought  himfelf  into  notice 
by  a defence  of  the  profeflbrs  againfl:  one  Bilfius,  who* 
although  he  v/as  learned  and  acute,  had  attacked  them 
with  all  the  weapons  of  a Charlatan.  Returning  to 
his  native  country,  he  was  raifed  to  the  profelTorfhip  of 
anatomy  and  botany  in  Amfterdam.  It  was  here  that 
Ruyfch  made  thofe  difcoveries  in  anatomy,  and  that 
wonderful  and  fudden  progrefs  in  pra^lical  anatomy, 
which  not  only  raifed  him  above  his  cotemporaries* 
but  has  been  the  admiration  of  all  fince  his  time. 
Though  new  and  various  methods  of  preparing 
the  body  have  been  difcovered  fmce  the  time  of 
Ruyfch,  yet  there  has  been  no  approach  to  the  ele- 
gance with  which  he  difplayed  the  flrudlure  of  minute 
parts.  It  has  been  faid  that,  while  others  preferved 
the  horrid  features  of  death,  Ruyfch  preferved  the 
human  body  in  the  foftnefs  and  frefhnefs  of  life,  even 
to  the  exprelTion  of  the  features.  We  muft  no  doubt 


afcribe  fome  part  of  this  encomium  to  the  exaggeration 
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naturally  arifing  from  the  novelty  of  the  thing..  But  as  to 
his  fuperiority  in  the  manner  of  difplaying  the  minute 
veffels  of  delicate  parts,  and  his  methods  of  preferving  the 
parts  in  liquors^  tranfparent  and  foft  and  fo  as  to  float 
in  their  natural  folds,  there  can  be  no  doubt.  Neither 
can  the  niinutenefs  and  fuccefs  of  his  injeftions  be 
denied  : we  have  too  many  occafions  in  whrich  we  mufl 
refort  to  the  catalogue  of  Ruyfch’s  mufeurn  for  the 
true  anatomy,  to  doubthis  great  fuccefs,  or  to  queftion  . 
the  truth  of  thofe  encomiums  which  have  been  be-r 
Sowed  upon  him.  : 

Kings,  princes,  ambaffadors,  and  great  generalSj^ 
but  more  than  thefe,  all  the  learned  men  of  the  time^ 
erouded  to  the  mufeum  of  Ruyfch.  We  mufl  not 
blame  him  if,  whilll  others*  were  merely  fpeculating 
about  the  flru6lure  of  parts,  he,  furrounded  by  fo 
princely  a mufeum,  fhould  fimply  have  laid  open  his, 
cabinets,  and  bid  them  fatisfy  themfelves  w^hether  or 
not  he  was  right.  Ruyfch’s  preparations  went  to  con-. 

' tradidt  the  opinions  of  Malpighi.  His  injedlions,  pufhed 
more  minutely,  fliowed  thofe  round  bodies  which  are  to 
be  feen  in  fome  of  the  glandular  vifcera  (and  which- 
Malpighi  took  to  be  little  bags  into  v/hich  the  fecreted 
fluid  was  poured)  to  be  merely  convoluted  arteries,^ 
Ruyfch  taught,  that  the  minute  arteries  after  making 
thefe  convolutions  terminated  in  the  beginning  of  ex- 
cretory duds ; that  there  was  no  fubflance  or  apparatus 
interpofed,  but  that  the  veffels  and  duds  v/ere  continu- 
ous. His  opinions  being  formed  upon  the  ftrength  of 
more  minute  preparations,  and  a fuperior  dexterity  of 
anatomical  invefligation,  few  anatomifls  chofe  to  be 
outdone,  or  tg  acknowledge  that  they  could  not  fee 
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v/nat  he  faw.  This  I believe  to  be  one  reafon  of  the 
I'apid  progrefs  of  Ruyfch’s  opinionsj» 

Sc/ic'mc  Rujsrhc.f  o/nmon. 


/ / 


I I The  fmaller  arteries  which  do  not  enter  liltd 
foiicules,  but  are  convoluted.  2 2 The  appearance 
of  bodies  or  bags>  but  which  are  merely  owing  to  the 
convolutions  and  tortuous  figure  of  the  arteries  before 
they  terminate  in  the  excretory  du6ls.  3 3 Excre*  ^ 
tory  du£ls  or  veiTels  formed  by  the  continued  extreme 
branches  of  the  arteries  ^ 

Ruyfch^s  dodrine  again  was  thus,  oppofed : Ruyfclimg 

auget  arte  fua  replendi  extenfionem  vaforum  ultra  naturalem 
magnitudinem.  Ruyfchius  arte  fua  deflruit  glandulas  ^ dein 
. negat.  Riiyfcliius  negat  ornnes  glandulas.  Melius  eft  & tu- 
**■  tins  omnia  htfcc  demonftrare  in  cadavere  recenti/^  F.  Ruyfch 
^ Epift.  ad  Vir.  Clar.  Her,  Boerhaave>  p.  ^c. 

It  may  be  farther  obferved,  that  it  was  not  in  the  mere  facft  of 
^ there  being  follcules^  in  which  Malpighi  and  Ruyfch  differed  5 
for  the  latter  conceded  that  there  were  hollow  membranes,  but 
contended  that  thefe  were  not  glands.  Their  dirference  of  opi- 
nion is  exprelfed  in  the  folloAving  words  of  Ruyfch  ; “ Adeoque 
difcrepantia  inter  magnum  ilium  virum  et  inter  me  eft,  quod  ille 
putathumores  deiabi  in  glandulas  dicftas  fimpliciffimas,— Ibi  foverij^ 
mutari : Ego  puto,  quod  arteriss  liitim-^  fuccos  faciant,  & fades 
ibi  deponantd*  . 
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The  opinions  of  Malpighi  and  Ruyfch  have  held 
the  fchools  in  perpetual  controverfy  ; mod  anatomifts 
however  leaning  to  the  authority  of  Ruyfch.  There 
follows  thefe  a crowd  of  French  academicians,  who, 
with  Boerhaave,  may  be  confidered  as  mere  commenta- 
tors on  the  original  authorities  of  Malpighi  and 
Ruyfch.  Some  of  thefe  argue  for  fecretion  by  con- 
tinuous veffels,  and  contend  that  the  arteries  terminate 
in  the  excretory  du6ls  j others,  that  the  fecretions  are 
made  into  folicufes  ^ and  fome,  as  Boerhaave,  infill  that 
both  are  right  in  their  obfervations,  and  in  the  proofs 
which  they  have  adduced,  that  fecretion  is  in  part 
performed  by  continuous  veffels,  partly  by  a more 
intricate  glandular  apparatus. 

As  the  forms  of  the  parts  which  throw  out  fecre- 
tions have  an  infinite  variety,  it  may  be  ufeful 
in  this  introductory  view  to  point  out  thefe  va^ 
rieties,  and  their  appropriate  names  *.  In  the  firft 
place,  although  in  general  language  the  * term  gland 
implies  a fecreting  body,  yet  this  does  not  follow  from 
the  definition  of  that  word.  According  ro  Hippocrates, 
it  is  a tumid  round  body,  fbft,  fmooth,  and  fhining. 
Many  fuch  bodies,  and  which  we  call  glands,  have 
no  excretory  duCls,  and  do  not  fecrete  a fluid  ; while 
mofl  fecreting  parts  admit  of  no  fuch  definition. 
When,  again,  we  admit  the  definition  of  authors  who 
have  taught  their  peculiar  opinions  regarding  their 
ftrufture,  we  have  a flill  lefs  admiffible  defeription. 


* The  terms  acini,, 
cumc,  loculi,  utriculi, 
feeing  lb  many  nanies 
^vu'titions. 


cotulje,  crypt^e,  foliciili,  glandulic,  la- 
have  been  alrnoft  promifcuoufly  ufed  p 
for  bundles,  bags,,,  bottles,  holes,,  and. 
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Thus  Malpighi  defined  a fimple  gland  to  be  Mem- 
brana  cava  cum  emiffario  and  Ruyfch  fays,  Glan- 
dular nullcE  componuntur  ex  fola  membrana  cava  cum 
emiffario,  fed  prsecipue  ex  vafis/^ 

Thefe  definitions  of  glands  being  optional  and  uncer- 
tain, it  is  neceffary  to  ufe  names  appropriated  to  the 
feveral  varieties  of  form  in  fecreting  parts.  Indeed 
the  term  gland  is  inadmiffible  as  conveying  any  know- 
ledge of  the  minute  parts  of  which  the  viCcera  are  com- 
pofed. 

We  mufl:  obferve,  however,  that  there  is  a dlvifion 
of  glands  flill  in  ufe  into  conglobate  and  conglomerate* 
The  firfl:  implies  a gland  fimple  in  its  form,  the  latter 
a gland  having  the  appearance  of  an  aifemblage  of 
feveral  glands  Now  there  is  no  gland  that  has  not 
more  or  lefs  the  appearance  which  is  defcribed  by  con- 
glomerated ; that  is,  confifling  of  feveral  parts,  united 
by  cellular  membrane  : and  the  diftindion  is  attended 
with  no  advantage. 

Acini  form  the  lafl  fub-divifion  which  we  obferve  in 
the  vifcera,  as  in  the  liver ; they  are  round  bodies, 
not  regularly  invefled  with  membranes,  and  which  can 
be  teafed  out  into  parcels  of  minute  veffels  f. 

^ As  the  fail  vary  glands  and  the  pancreas.  Farther^  the 
lymphatic  glands  are  generally  called  conglobate  glands,  being 
fmooth  and  apparently  fimple  in  their  llrudure  ; but  thefe, 
when  injcdled,  take  exactly  the  appearance  v/hich  fhoiild  na- 
turally be  defcribed  by  the  term  conglomerate,  confiiting  of 
many  little  cavities.  Thefe  lymphatic  glands,  belonging  to  a 
dirtincl  fyilem,  require  no  farther  particular  definition  to  diftin- 
guiih  them. 

S§e  farther  of  the  acini  of  the  liver  for  example, 
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Crypt<2  are  numerous  in  the  body.  We  have  an 
ample  of  them  in  the  great  inteftines  Crypta  is  a 
foft  body,  confiding  of  veffels  not  completely  fur- 
rounded  with  a membrane,  and  refolvable  by  boiling 
or  maceration  f. 

FoUcules  are  little  bags  appended  to  thejsxtremity  of 
the  duds,  into  which  the  fecretion  is  made,  and  from 
which  it  is  evacuated  by  the  dufts. 

Lacun<z  are  little  facs-opening  largely  into  the  paf- 
fages,  (as  in  the  urethra,)  and  intO/ which  generally 
mucus  is  fecreted  ; which,  lodging  there,  is  difcharged 
when  matter  moves  along  the  paflage. 

Finally,  we  have  to  recoiled  that  every  part  of  the 
body  fecretes ; that  every  furface  is  a fecreting  furface  ^ 
that  even  that  furface  which  is  produced  by  an  incifion 
no  fooner  ceafes  to  bleed  than  a fecretion  begins.  And 
that  an  ulcer  in  the  Ikin  or  flefli  becomes  by  habit 
fimilar  to  thofe  organs  the  peculiar  fundions  of  which 
is  to  fecrete  fome  matter  ufeful  in  the  fyftem.  This 
fad  correds  the  notions  which  we  fliould  otherwife  be 
apt  to  receive  of  the  adion  of  fecretion  from  contem- 
plating the  more  complicated  glandular  organs. 

/ 

^ Ruyfcli  ad  Vh'um  Clar.  H.  Boerhaave,  p.  53. 

y “ Cryptarum  vafcula  pofTum  docere,  fed  fimt  tarn  fubtiliaj 
iit  reptatiis  non  poflit  diftiogiii  j tantiim  clrcum  affufarubedo  per 
repletioriem  yidetur.”  Ruyfcli  ad  Hei%  Bperhaave,  p.  7|. 
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OF  the  abdomen  in  general,  and  of  the 

PERITONEUM. 

TThe  abdomen  is  that  divliion  of  the  body  which  is 
betwixt  the  thorax  and  pelvis.  It  is  bounded  above 
by  the  arch  of  the  diaphragm  ; behind,  by  the  fpine ; 
on  the  fides  and  fore  part,  by  the  abdominal  mufcles ; 
^nd,  below,  the  abdominal  vifcera  are  fupported  by 
the  al^  ilii  and  the  pubis.  The  abdomen  contains  the 
vifcera  more  or  iefs  immediately  conneded  with  di- 
geftion,  and  the  kidneys  which  fecrete  the  urine. 

. We  fpeak  of  the  cavity  of  the  abdomen ; but  it  h 
an  inaccuracy  of  language  ; for  there  is  really  no  ca- 
vity : The  parietes  of  the  abdomen,  viz.  the  abdominal 
mufcles  and  peritoneum,  clofely  embrace  the  contained 
vifcera.  To  underftand  what  is  meant  by  the  cavity 
of  the  abdomen  ; to  underftand  the  connedlion  of  th^ 
feveral  vifcera,  and  the  manner  in  which  they  lie  con- 
tiguous, while  they  adhere  at  certain  points  only  j we 
muft  previoufly  attend  to  the  peritoneum.  But,  In 
the  firft  place,  let  us  notice  the  outward  divifions  of 
the  belly. 

OF  THE  REGIONS  OF  THE  BELLY# 

To  give  greater  accuracy  to  the  defcription  of  the 
feat  of  the  vifcera,  or,  perhaps  ratheri  more  ftriaiy  to 
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conneft  the  knowledge  of  the  internal  parts  with  the 
outward  marks  of  the  belly,  it  has  been  long  cuflomary 
to  mark  certain  arbitrary  dlvifions  on  its  furface,  which 
nre  called  regions. 

The  EPIGASTRIC  REGION  IS  the  upper  part  of  the 
belly,  under  the  point  of  the  fternum  and  in  the  angle 
made  by  the  meeting  of  the  cartilages  of  the  ribs  with 
the  fternum.  Upon  the  fides  under  the  cartilages  of 
the  ribs  are  the  hypochondriac  regions,  or  the  right 
and  left  hypochondrium.  Thefe  three  regions  make 
the  upper  divifion  of  the  abdomen,  in  which  are  feated 
the  ftomach,  liver,  fpleen,  pancreas,  duodenum,  and 
part  of  the  arch  of  the  colon.  The  fpace  furrounding 
the  umbilicus,  betwixt  the  epigaftrium  and  a line 
drawn  from  the  creft  of  one  os  iiii  to  the  other,  is  the 
UMBILICAL  region.  The  HYPOGASTRIC  REGION  is 
of  courfe  the  loweft  part  of  the  belly,  confifting  of 
the  angle  betwixt  the  umbilical  region,  the  fpines  of 
the  offa  ilii  and  the  pubis.  The  two  lateral  fpaces 
betwixt  the  falfe  ribs  and  the  fpine  of  the  os  ilii  arq; 
the  ILIAC  REGIONS?  or  the  poiNs. 


OF  THE  PERITONEUM. 

The  Peritoneum,  like  all  the  other  membranes  of 
the  body,  confifts  of  an  expanfion  of  denfe  cellular 
membrane;  yet  it  is  what  is  called  a proper  or  fimple 
membrane ; being  a white  firm  thin  contexture  of  cel- 
lular fubftance,  in  which  no  fibre  or  ftriated  appearance 
is  to  be  obferved  By  its  outer  furface  it  adheres  to 

* The  meaning  of  fome  anatomihs,  faying  that  the  perito- 
neum is  a double  membrane,  will  be  feeii  below\ 

the 
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tlie  adippfe  membrane,  on  the  infide  of  the  abdominal 
mufdeSj  and  to  the  furface  of  the  feveral  vifcera ; its 
inner  furface  is  fmooth,  and  forms  no  adhefion  while 
the  parts  are  found  and  healthy ; its  outer  furface  is 
loofer  in  its  texture,  and  by  the  fplitting  of  its  lamina 
it  degenerates  into  the  common  cellular  membrane. 

The  cellular  membrane  on  the  outfide  of  the  peri- 
toneum is  in  fome  places  fiiort,  firm,  and  denfe ; as  oa 
the  liver,  the  fpleen,  the  uterus,  and  the  inteftines ; but 
it  is  longer,  lax,  and  fatty,  where  it  attaches  the 
peritoneum  to  the  mufcles  and  tendons  of  the  abdo- 
men.. 

The  peritoneum  has  no  termination  ; or  It  is  a fac; 
yet  fo  curiouily  is  it  involved  with  the  vifcera,  that 
though  we  fay  the  vifcera  are  contained  in  the  abdo- 
men, yet,  accurately  fpeaking,  they  are  without  the 
peritoneum,  and  confequently  lie  not  in  the  abdominal 
cavity 

The  peritoneum  is  expanded  on  the  lower  furface 
of  the  diaphragm ; and  at  fome  of  the  inter  dices  or 
perforations  of  that  mufcle  or  its  tendon  it  comes  ia 
contafl  with  the  pleura,  and  adheres  to  it  by  cellular 
fubftance.  From  the  diaphragm  the  peritoneum  is  re- 
flefled  off  to  the  liver,  forming  the  ligaments  of  that 
yifcus,  and,  expanded  over  its  furface,  it  forms  its  outer 
membrane.  From  the  diaphragm  it  is  alfo  fent  off 
upon  the  oefophagus  and  ftomach,  and  prolonged  to  the 
fpleen  on  the  left  fide  (as  it  is  to  the  liver  on  the 
pght)  fo  as  to  form  the  ligaments  of  the  fpleen* 


♦See  Plate  !•  and  the  explanation. 
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The  aorta,  the  great  vena  cava,  the  thoracic  dud, 
and  the  kidneys,  are  behind  the  peritoneum;  that  mem^ 
brane  being  ftretched  before  them.  But  the  intedines 
are  alfo  in  the  fame  refped  behind  this  general  inved- 
ing  membrane ; for  it  is  merely  refleded  from  the 
fpine  and  pfeas  mufcles,  and  from  the  great  vedels  run.- 
ning  down  upon  the  fpine,  fo  as  to'  involve  the  intef- 
tines  and  form  their  outer  coat.  As  it  dretches  towards 
the  trad  of  the  intedinal  canal,  it  confequently  involves 
the  vedels  of  the  intedines  in  its  duplicature,  and  forms 
the  mefentery. 

The  peritoneum  alfo  lines  the  abdominal  mufcles : 
it  is  refleded  from  the  diaphragm  upon  the  furface  of 
the  tranfverfalis  and  redus  abdominis  mufcles.  Here 
it  is  united  to  them  by  a loofe  adipofe  membrane,  and 
from  the  abdominal  mufcles  it  is  continued  upon  the 
infide  of  the  pubes.  From  the  pubes,  it  afeends  upon 
the  bladder  of  urine ; defeends  again  behind  the  blad- 
der ; and  there,  making  another  refledion  to  mount 

over  the  redum  and  form  the  mefo-redum,  it  leaves 

\ 

betwixt  the  redum  and  bladder  a particular  facculus. 

From  this  detailed  defeription  we  fee  that  the  peri- 
toneum has  no  termination  : that  it  is  continued  from 
the  furface  of  the  diaphragm  to  that  of  the  abdominal 
mufcles ; from  that  over  the  bladder  and  redum  ; from 
the  redum  in  the  whole  length  of  the  inteftinal  canal ; 
and  from  the  inteftinal  canal  up  upon  the  .diaphragm. 
We  fee  then  what  is  meant  when  it  is  faid  that  it  is  ^ 
(hut  fac  ; we  underftand  by  the  cavity  of  the  peritone- 
um merely  the  infide  of  this  fac ; and  that  when 
diftended  with  fluid,  that  fluid  is  contained  betwixt  the 

^ peritoneum 
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peritoneum  lining  the  abdominal  mufcles  and  that  part 
of  it  which  invefts  or  forms  the  outer  membrane  or 
coat  of  the  inteftitfes.  This  fluid,  whether  colleaed 
, there  by  difeafe  or  thrown  in  by  experiments,  has 
no  natural  outlet,  nor  does  it  tranfude  in  the  living 
body 

BLOOD-VESSELS  OF  THE  PERITONEUM. 

As  the  peritoneum  is  a membrane  of  great  extent^ 
and  invelfing  a variety  of  parts,  its  veflels  come  from 
many  fources.  It  receives  arteries  and  veins  from  the 
mammarv  veflels ; from  the  phrenic  and  epigafhric 
veflels  y from  the* lumbar  arteries  and  veins  5 and  from 
the  ilio-lumbalis,  circumflexa  ilii,  renal,  and  fpermatic 
arteries.  It  receives  nerves  from  the  intercofial,  lum- 
bar, and  diaphragmatic  nerves. 

It  would  appear  that  difeafe  has  given  rife  to  the 
opinion  that  the  peritoneum  has  in  it  many  little 
glands.  This  is  controverted  deciflvely  by  Morgagni. 

* Soemmerring,  Corp.  Hum.  Fab,  Contemp»  Peritonei,  ^ iir* 
We  not  unfrequently  find  an  accurate  general  defcription  in 
authors,  but  fome  incorredtnefs  in  the  fubordinate  detail  ; which 
throws  back  the  ideas  of  the  reader  into  confufion.  Such  is  the 
enumeration  of  the  holes  or  perforations  of  the  peritoneum, 
pour  donner  palfage  a Foefophage,  a la  veine-cave,’'  &c.  - See 
Anatom.  Chirurg.  par  M.  Palfin.  We  fee  that  there.  are.no 
fuch  perforations,  that  the  oefophagus  never  enters  into  the  cavity 
of  the  peritoneum,  nor  does  the  reftum  pafs  out  from  its  cavity. 
This  was  indeed  explained  by  Fernelius  in  oppofition  to  Galen^ 
See  a defcription  of  the  Inflexions  of  the  peritoneum  by  Bartho- 
^n9«— Specimen  Pliftorise  Anatomicce  AnaleX,  Ob,  I. 
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OF  THE  USE  OF  THE  PERITONEUM. 

The  peritoneum  ferves  as  a denfe  and  outer  coat  t0 
the  abdominal  vlfcera ; conveys  the  veffels  to  them,  as 
in  the  example  of  the  mefentery ; and^  having  its  inner 
furface  fmooth  and  lubricated  by  a watery  fecretion. 

It  allows  the  parts  to  lie  in  contadl  (they  being  ftrongly 
compreffed  by  the  furrounding  abdominal  mufcles  and 
diaphragm),  and  at  the  fame  time  allows  in  the  intef- 
final  canal  a capacity  of  motion  without  fridion. 

There  is  no  internal  furface  or  cavity,  as  it  is  called, 
of  the  living  body,  which  is  not  moifteried  by  an  exu» 
dation  from  the  veffels  of  the  furface.  Thus  it  is  with  ■ 
the  peritoneum.  An  exhalation  from  the  extreme  ar- 
teries bedews  its  furface,  and  is  again  taken  up  by 
abforbent  veffels ; fo  that  it  does  not  accumulate  ii^ 
health,  nay  even  fluids  poured  into  the  abdominal  ca-? 
vity  will  be  taken  up  by  the  abforbents  When  the 
abdomen  is  opened  in  animals  alive,  or  recently  killed, 
as  in  the  (hambles,  a vapour  is  feen  to  exhale  from  the 
peritoneum  having  a peculiar  animal  odour.  Yet  we 
ought  not  to  fay  that  this  vapour  is  collefled  in  the 

* See  Nuck  Sialograph,  c.  ii.  p.  27, 

Qua  copia  in  ftatu  fecundura  naturam  feeernatur  diflu  difficile 
efl : ad  uncias  certe  colleda  aquula  in  fani  hominis  abdomine  re- 
peritur.  (Kaawn,  543.)  In  homine,  cui  fponte  abdomen  Tub 
umbilico  ruptum  erat.  ad  quinque  Sc  fex  libras  de  die  effluebat. 
(Journ.  de  Med.  1757  M.  Aug.  utdeniqiie  800  libr.  effluxerent),. 
This,  however,  proves  nothing  of  the  nature  or  quantity  of  the 
fecretion  ; this  has  probably  been  an  inflammation  and  abfcels  of 
the  peritoneum,  whiph,  we  have  feen,  pours  out  fuch  a quantity  of 
fluid,  thin  and  ferous,  as  quickly  to  drop  through  the  bed-clothes 
upon  the  floor. 


dead 
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dead  body ; for  before  the  opening  of  the  peritoneum^ 
or  the  death  of  the  animal,  it  is  not  in  a ftate  of  va^ 
pour,  but  is  condenfed  into  a watery  exudation  I 
have  feen,  in  the  high  ftate  of  inflammation  of  this 
membrane^  pus  formed  upon  the  furface  without  ul- 
ceration, and  therefore,  probably,  from  the  fame 
exhaling  or  fecreting  furface ; and  coagulable  lymph 
lying  in  flakes  upon  it.  The  increafe  of  the  ferous 
difcharge  forms  the  common  afcites ; but  whenever 
the  natural  fecretion  or  exudation  from  the  peritoneum 
is  altered,  adhefions  are  apt  to  form* 

One  great  ufe  of  the  peritoneum  is  to  retain  the 
vifcera  in  their  place,  fays  Haller;  for  when  it  is 
wounded  they  efcape,  and  fometimes  with  a fudden 
impetus,  which  makes  it  difficult  to  reduce  or  retain 
^ them  f.  But  this  is  not  from  the  want  of  the  em- 
bracing of  the  peritoneum,  but  from  the  tendons  or 
mufcles  which  fupport  the  peritoneum  being  cut ; for 
when  there  is  a deficiency  in  the  fupport  given  by  the 
abdominal  mufcles,  or  their  expanded  tendons,  the 
peritoneum  does  not  prevent  the  vifcera  from  being 
protruded,  but  eafily  yields  to  their  forcible  protrufiong 
and  forms  a fac  involving  this  hernia. 

Nor  do  the  procefles  of  the  peritoneum, which  have 
received  the  name  of  ligaments,  nor  the  mefentery,  nor 
mefocolon,  fufficiently  refift  the  prolapfus  of  the  vifcera 
w^hen  they  have  efcaped  from  the  preflure  of  the  fur- 

* This  vapour  I have  feen  arlhng  from  the  inteftmes  of  the 
human  body  during  the  operation  for  hernia  j and  alfo  whca 
the  omentum  and  inteftines  have  efcaped  ia  coafequence  of  n 
wound  of  the  belly. 

f EUmeiit,  Phyfiol.  tom.  ii*  p.  3S0. 
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rounding  mufcles.  Sufficient  example  of  this  we  hatd 
in  hernia  of  the  intefiines,  in  which  the  mefentery  is 
greatly  elongated,  or  in  the  difplacement  of  the  flo- 
mach,  or  in  the  prolapfus  and  prOcedentia  uteri. 

The  peritoneum  which  forms  the  fac  of  hernia  re- 
tains little  eladicity,  and  does  not  ihrink  into  the  belly 
when  freed  from  the  outer  adhefions ; but  the  genera! 
peritoneum  will  allow  great  diilenfion,  as  in  afcites^ 
and  quickly  contrad  to  its  former  dimenfions  on  the 
evacuation  of  the  fluid  ; and  fo  that  part  of  the  mem^ 
brane  which  inveils  the  flomach  and  inteftines  the 
bladder  of  urine  and  gall  bladder,  has  confiderable 
elaflicity,  fince  it  fuffers  thefe  parts  to  be  diflended 
and  again  returns  to  its  former  dimenfions. 

The  confideration  of  the  infufficiency  of  the  perito- 
neum to  retain  the  vifcera  leads  us  to  attend  to  a cir- 
cumftance  of  the  greatefl  importance  connedled  with 
the  vifcera  of  the  belly.  The  abdomen  is  everywhere  (ex- 
• cept  towards  the  fpine)  furrounded  by  mufcles.  Above 
we  fee  the  diaphragm  5 before,  and  to  the  fides,  the 
abdominal  mufcles ; and  even  below,  the  parts  in  the 
pelvis  are  furrounded  and  compreifed  by  the  levator 
ani,  in  fuch  a manner  that  the  wffiole  of  the  vifcera 
fuffer  a continual  preflfure.  This  preffure  upon  the 
vifcera  appears  to  be  uniform  and  confl:ant5  notwith- 
fcanding  the  alternate  adion  of  the  abdominal  mufcles 
and  diaphragm  as  mufcles  of  refpiration : but  it  mufl 
be  occafionally.  very  violent  during  exertions  ; in  pull- 
ing, for  example,  or  in  flraining,  as  a failor  mufl  do  in 
working  of  the  great  guns,  or  when  pulling  at  the  oar, 
or  when  balancing  himfelf  upon  his  belly  over  the 
yard-arm.  And  indeed  by  fuch  violent  and  genera! 

compreffion 
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4:ompreflion  of  the  vlfcera  of  the  belly,  ruptures  are 
fometimes  produced,  of  the  worft  kind,  and  followed 
by  the  immediate  train  of  urgent  fymptoms. 

The  vifcera  having  in  general  delicate  outer  coats, 
and  no  ligaments  capable  of  fupporting  them,  and 
being  very  vafcuiar,  require  the  fupport  of  this  preifure 
of  the  furrounding  mufcles ; and  the  great  venous 
trunks  which  take  their  courfe  through  the  abdomen 
are  in  a particular  manner  indebted  to  the  preffure  of 
the  abdominal  parietes.  We  mud  recoiled:  alfo  the 
bad  confequences  which  reftdt  from  the  fudden  re!axa« 
tioa  of  the  abdomen  ; as  in  women  after  delivery,  or 
in  confequence  of  withdrawing  the  waters  of  afcites 
without  due  compreffion  of  the  belly  ; languor,  faint- 
nefs,  and  even  death,  are  fometimes  produced,  appa- 
rently by  the  balance  of  the  vafcuiar  fyftem  being  de« 

• 

Some  good  authors  in  former  times  have  defcribed 
the  peritoneum  as  a double  membrane  This  was 
no  farther  a miflake  than  as  they  confidered  the  cellu- 
lar membrane,  which  lies  without  the  peritoneum,  as  a 
part  of  it.  It  is  neceffary  to  recoiled  this  in  order  to 
underftand  the  meaning  of  their  calling  the  flieath 
of  the  cellular  membrane,  which  accompanies  the  vef- 
fels  palling  out  from  the  abdomen,  produdions  of  the 
peritoneum.  The  vaginal  produdions  of  the  perito- 
neum are  the  fheaths  of  the  common  cellular  fubllance 
which  accompany  the  aorta  and  oefophagus  into  the 
pofterioE  mediaftinuni  j or  which  give  a bed  to  the 

f See  Aijatd  Ckirurg-  par  M»  Palfin,  tom.  II,  p.  35.  and  note 

fpermatie 
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fpermatic  veflels,  or  pafling  under  Poupart’s  Ilgamenf 
accompany  the  veffels  of  the  thigh.  They  are  impro^ 
perly  termed  produdions  of  the  peritoneum. 

The  proper  prodti6lion&  or  prolongations  of  the  pe- 
ritoneum are  of  a very  different  kind  5 they  are  the 
mefentery  and  omenta  and  ligaments  : but,  as  I have 
explained  in  general  how  the  mefentery  and  ligaments 
are  formed  by  the  peritoneum,  and  as  they  muff  come 
prefently  to  be  confidered  more  particularly,  we  treat 
no  farther  of  them  here  *<* 

I 

OF  The  omenta. 

The  Onienta  are  confidered  as  fecofidary  procefles 
of  the  peritoneum,  becaufe  they  are  not  formed  by  the 
peritoneum  refleded  off  from  the  fpine  upon  the  in- 
teftines,  as  the  mefentery  is, — it  being  a primary  pro- 
cefs ; but  they  are  refleded  from  the  furface . of  the 
ftomachand  inteftines.  Anatomiftsdlftinguiflithe  omen- 
tum majus, — colico-gaftricum  : the  omentum  minus,— 
hepatico-gaftricum ; omentum  colicum  5 and  laftly, 
the  appendices  epiploics. 

The  OMENTUM,  or  epiploon,  meaning  thereby  the 
great  omentum,  is  a floating  membrane  of  extreme 
delicacy,  expanded  over  the  furface  of  the  fmall  in- 
teftines, and  attached  to  the  great  arch  of  the  ftomach 
and  inteftinum  colon.  Although  this  membrane  be 
of  extreme  delicacy  and  tranfparency  in  the  young 

• See  farther  of  the  peritoneum  under  the  head  Mefentery, 
Mefocolon,  Defcent  of  the  Tefticle,  &c. 
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fubjed  *5  yet  it  is  much  loaded  with  fat^  and  appears 
tranfparent  in  the  interflices  only ; and  in  advanced 
age  it  lofes  much  of  its  delicacy,  and  acquires  a degree 
of  difeafed  confolidation  or  firmnefs>  and  is  often  irre- 
gularly colleded  into  mafleSj  or  adheres  preternaturally 
to  fome  of  the  vifcera. 

The  omentum  majus  hangs  fufpended  from  the 
cellular  connexion  betwixt  the  arch  of  the  ftomach 
and  the  great  tranfverfe  arch  of  the  colon ; or  rather 
it  forms  that  connection  betwixt  the  ftomach  and  colon. 
It  confilfs  of  two  membranes,  or  is  as  a fac  collapfed 
and  hanging  from  the  ftomach  and  colon  f,  one  of  the 
Tides  being  the  peritoneum  reflected  off  from  the  cefo- 
phagus  and  alongft  all  the  great  arch  of  the  flomachj* 
and  the  other  that  which  comes  from  the  arch  of  the 
colon.  And  further,  as  each  of  thefe  lamina  may  be  fup* 
pofed  to  confift  of  two  lamina ; for  example,  where  the 
omentum  is  formed  by  the  meeting  of  the  peritoneum 
from  the  lower  and  upper  furfaces  of  the  ftomach;  thefe 
two,  meeting,  form  the  upper  lamina : and  as,  where 
the  lower  layer  of  the  omentum  comes  off  from  the 
colon,  it  is  alfo  formed  by  the  peritoneum  reflected  in 
the  fame  manner ; fo  with  fome  truth  the  omentum 

* Prasterea  tenerrimas  effe  ut  nulla  membranarum  humana* 
r-um,  retina  oculi  excepta,  asque  fit  tenera. 

Hallei%  vol.  vi.  lib.  20,  § i.  par.  12. 

While  its  delicacy  is  remarkable  in  the  young  fubjed,  the  reti- 
form  vefTels  (vid.  Ruyfeh.  Ther.  IL  Q^V.  Spegil.  LVIII.  &c.) 
have  the  fat  accumulated  in  their  traft  as  if  it  were  tlirov/n  up 
by  them  to  a fide  j but  often  the  fat  increafing  obfeures  the^ 
Veifels. 

f Marfupium  the  common  term. —See  Window,  IV.  ^'35^. 
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IS  fuppofed  to  confift  of  four  lamina  of  membranes  of 
extreme  tenuity  : but  thefe  four  layers  cannot  be  de*  « 
monflrated.  The  great  omentum  extends  from  the 
bofom  of  the  fpleeii  tranlVerfely,  until  it  terminates  on 
the  right  fide  of  the  arch  of  the  colon,  where  the 
omentum  colicum  begins. 

The  great  omentum  varies  confiderably  in  extent. 
In  a child  it  is  fhort  i in  the  adult  further  extended 
over  the  vifcera : fometimes  it  reaches  only  to  the 
tmibilicus  ; fometimes  it  is  allowed  to  extend  its  margin 
into  the  pelvis,  fo  that  in  old  people  it  is  very  apt  to 
form  a part  of  the  contents  of  hernia  : often  it  is  waded 
and  fhrunk  ; fometimes  colledlied  into  maffes  leaving 
the  furface  of  the  inledines. 

OF  THE  OMENTUM  MINUS  OR  HEPATICO  0AS- 

TRICUM. 

This  is  a membrane  of  the  nature  of  that  lafl;  men- 
tioned, but  in  general  lefs  loaded  with  fat.  It  is  ex- 
tended from  the  liver  to  the  lefler  arch  of  the  ftomaeh. 
It  paffes  off  fro  n the  lower  furface  of  the  liver  at  the 
tranfverfe  foffa ; from  the  foffa  du£lus  venofi ; inverts 
the  lobulus  fpigellii ; involves  the  branches  of  the  Cccliac 
artery ; and  is  extended  to  the  leffer  curvature  of  the 
rtomach  and  the  upper  part  of  the  duodenum 

^ Macilentius  et  vafa  habet  minora.’'  Winflow.  Haller. 
Indeed  it  feems  rather  to  anfwer  the  general  purpofe  of  a 
cellular  membrane  conveying  velTels,  than  the  purpofes  of  the 
omentum  majus. 
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OMENTUM  COLICUM. 

This  Is  a continuation  of  the  great  omentum  upon 
the  right  fide  of  the  great  arch  of  the  colon,  where  it 
rifes  from  the  caput  coll ; but  it  feldom  extends  its 
origin  from  the  colon  the  length  of  the  caput  coli.  It 
can  be  inflated  like  the  great  omentum. 


APPENDICES  EPIPLOICiE,  OR  OMENTULA  INTESTINI 

CROSSl. 


These  are  little  fatty  and  membranous  proceiLs 
which  hang  pendulous  from  the  furface  of  the  colon  : 
they  are  of  the  fame  texture  and  ufe  with  the  greater 
omentum  and  right  colic  omentum. 

We  have  mentioned  that  the  omenta  are  double  re- 


fledlions  from  the  peritoneum,  and  confequently  they 
may  be  inflated  fo  as  to  demonftrate  them  to  be  perfect 
facs.  To  do  this  it  is  not  required  to  punclure  any 
part  of  them,  for  there  is  a natural  opening  by  which 
the  whole  may  be  inflated  in  a young  fubjedl,  and  in  a 
healthy  flate  of  the  vifcera. 

This  natural  opening  into  the  purfe  or  fac  of  the 
omentum  is  betwixt  the  membrane  involving  the  veffels 


and  du£ls  of  the  liver,  atid  the  peritoneum,  where  it 
invefts  the  vena  cava  betwixt  the  neck  of  the  gall 
bladder  and  the  firfl;  turn  of  the  duodenum,  or  where 
the  lobulus  caudatus  hepatis  touches  the  duodenum. 
By  introducing  a blow  pipe  into  this  natural  fiiTure  the 
foramen  of  Whnflov/,  the  omentum  rnmus  may  be 
raifed  : the  gailro  colic,  and  colic  omenta  may  be  in- 
flated, Inis  opening  ferves  as  a communication  be- 
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twixt  the  cavities  of  the  omentum  and  the  general 
peritoneal  cavity  ; but  I am  inclined  to  think  it  is  very 
frequently  deftroyed  by  adhefions  As  this  opening 
points  towards  the  right  fide,  Dr.  Monro  thinks  it  a 
fufficient  reafon  for  introducing  the  trochar  on  the 
right  fide  in  the  operation  of  tapping  for  afcites,  (con- 
trary to  the  ufual  caution  of  avoiding  the  liver,  which 
is  fo  often  difeafed  in  this  cafe,)  and  that  by  operating  on 
the  left  fide  he  thinks  the  water  will  not  be  allowed 
to  flow  from  the  fac  of  the  omentum  f.  It  appears  to 
me  that  it  will  flow  equally  well  from  whatever  point 
of  the  belly  the  water  is  drawn. 

There  is  a confiderable  variety  in  the  form  of  the 
omentum  of  animals  but  flill  they  feem  to  Ihew  the 
fame  provifion  of  involving  the  inteflines,  filling  up 
the  inequalities  which  arife  from  the  rounded  forms 
of  the  vifcera,  and  flill  further  lubricating  and  giving 
mobility  to  the  inteflines  §.  The  furface  of  the  omen- 

• WInilow,  Duveriie}'^,  and  Haller. 

•j-  ^ler.  If  I {Eould  fay  to  a patient.  By  punfturing  here  I 
am  in  danger  of  thrufting  this  inilrument  into  your  liver  ^ by 
introducing  it  here  there  is  lefs  pofiibility  of  any  fuch  accident, 
though  I may  not  draw  off  all  the  water  j what  would  be  her 
anfwer  ? 

X Haller  Element.  Phyfiol.  tom.  vl.  lib.  xx.  § 2 and  3. 

^ We  mufl;  not  fuppoie  that  becaufe  a mad-man  ilabs  himfell 
in  the  belh/,  and  there  is  afterwards  found  coalition  of  the  in- 
tehines  to  the  wounds,  the  omentum  has  not  done  its  ofhcc,  (fee 
Boerhaavil  Preleaiones,  vol.  i.  § 45-)  no  more  can  we  give  credit 
to  the  tale  told  by  Galen  (He  Ufa  Partlurn,  I.  iv.  c.  9.)  of 
the  gladiator  who  loh  part  of  the  omentum,  and  ever  after  had  a 
coldnefs  in  his  guts  I at  lead  we  cut  out  a great  part  of  the 
omentum  from  a man  without  any  Inch  icni alien  being  the  con- 
fequence  now-a-days. 


OF  THE  PERITONEUM. 


37 

turn,  however,  feems  merely  to  furnifli  a fluid  exuda- 
tion like  the  general  furface  of  the  peritoneum  ; at  lead 
the  idea  which  has  been  entertained  of  the  oil  or  fat 
exuding  is  quite  improbable 

The  ufe  afligned  to  the  omentum  of  being  fubfer- 
vient  to  the  fundion  of  the  liver  is  defervedly  ne- 
' gleded  f • 

* Et  dum  halltu  pingui  8c  ipfa  obungit  & peritoneum,’® 
Hale  loc.  cit.  Boerhaave,  8cc. 

f Viz.  by  fupplying  3-  g^'ofs  oily  matter  to  the  ven^s  ports. 


OF  THE  MEMBRANEOUS  VISCERA 


CHAP.  II. 

OF  THE  MEMBRANEOUS  VISCERA  OF  THE  AB, 

UOMEN  U 


J'Javing  underflood  the  nature  of  the  general  invefl- 
•» 

irig  membrane  of  the  abdomen,  and  what  is  meant  by 
its  cavity  and  its  proceffes,  we  take  a general  furvey  of 
the  ceconomy  of  the  vifcera,  before  entering  upon  the 
minute  flrudlure  of  the  parts  individually. 

The  organs  deflined  to  receive  the  food,  and  to  per- 
form the  hril  of  thofe  changes  upon  it  which  fit  it 
(after  a due  fuccefTion  of  adlions)  for  becoming  a com- 
ponent part  of  the  living  body,  are  the  flomach  and 

I 

inteflines  primarily  ; the  glandular  vifcera,  the  liver, 
pancreas,  (and  in  all  likelihood  the  fpleen,)  as  fubfer- 
vient  or  fecondary  organs.  I have  been  accuflomed 
in  my  lecliires  to  divide  thefe  parts  into  the  mem- 
branous or  floating  vifcera,  (viz.  the  whole  track  of 
the  inteilinal  canal)  and  the  glandular  vifcera  ; or  per- 
haps, what  is  dill  better,  they  may  be  didinguiflied 
into  thofe  parts  which  have  abiion  and  motion,  and 
thofe  which  are  quiefcent  or  pofTeffed  of  no  power  of 
contraflion.  Thus  the  flomach,  inteflines,  gall-blad- 
der, and  bladder  of  urine  (though  this  belongs  to  the 


**  Although  the  term  Vifcus  implies  more  particularly  the 
fieiliy  orlolid  contents,  as  the  heart,  liver,  kidnies,,  yet  we  life  it 
in  e;cneral  for  all  the  parts  contained  in  the  great  cavities. 

pelvis) 
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pelvis)  have  mufcular  coats,  and  the  power  of  coii" 
trailing  their  cavities ; while  the  liver,  fpleen,  pancreas, 
and  kidnies,  have  no  mufcularity  but  in  their  veflels 
and  excretory  du6ls. 

This  divifion  of  the  vifcera  may  lead  to  important 
diftin^lions  in  pathology.  During  inflammation,  it  is 
obferved,  that  though  the  parts  poffelTing  a power  of 
contraction  may  fometimes  lie  inaCtIve  without  pain, 
yet  in  thofe  paits  v/hen  roufed  to  aCtion  there  is  excru- 
ciating pain.  On  the  other  hand,  it  often  happens  that 
the  glandular  and  folid  vifcera  are  the  feat  of  long  con-- 
tinned  difeafe,  which  is  attended  only  with  a dull  or 
low  degree  of  pain  ; while  the  anatomift  is  often  (truck 
upon  examining  the  body  after  death  with  the  wide 
ravages  of  the  difeafe. 

We  divide  the  inteftinai  canal  into  three  parts ; the 
ftomach,  the  fmall  inteftines,  the  great  inteftines.  The 


fmall  inteftines  are  fubdivided  into  the  duodenum, 
jejunum,  and  ileon.  The  great  inteiTbes  are'  fubdi- 
vided into  the  csscum,  colon,  and  re£tum.  The  (to- 

A 

mach  is  the  feat  of  the  digedive  procefs : in  the  duo- 
denum the  food  receives  the  addition  of  the  fecretions 


from  the  liver  and  pancreas,  and  is  (till  further  adapted 
to  animalization  ; in  the  long  trad  of  the  jejunum  and 
ileon  the  nutricious  part  is  abforbed  ; and  in  the  great 
inteftines  the  effete  matters  are  carried  (lowly  forward, 
and  at  the  fame  tim.e  fafter  a further  abforptioii  of  their 
fluid  contents,  until  as -feces  they  lodge  in  the  reCluni 


or  laid  divifion  of  the  canal. 

From  this  view  it  is  apparent  that  as  each  divifion  of 
the  iriteftinal  canal  is  rnaiked  by  fome  peculiarity  in 
its  ufe  or  funclion,^  we  muit  carefully  examine  their 

D 4 minute 
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minute  fl:ru£lure  as  individual  parts,  at  the  fame  time 
that  we  do  not  allow  ourfelves  to  forget  the  univerfal 
connedbion,  the  integrity  of  the  circle  of  adlions,  and  the 
CEconomy  as  a whole.  With  this  intention,  following 
the  courfe  of  the  food,  and  with  a view  alfo  to  con- 
nedb  the  prefent  fubjefl  with  the  laft  part  of  vol.  iii. 
we  treat  firft  of  the  oefophagus. 

» 

, SECTION  I. 

OF  THE  CESOPHAGUS. 

The  oefophagus  or  gullet  is  a cylindrical  tube,  partly 
membranous  and  partly  flefhy ; which  is  continued 
from  the  pharynx  down  behind  the  larynx  and  trachea 
and  ciofe  before  the  fpine.  Still  continuing  its  courfe 
in  the  back  part  of  the  thorax,  it  perforates  the  dia- 
, phragm,  and  expands  into  the  upper  orifice  of  the 
flomach  ; its  ufe  is  to  convey  the  food  by  deglutition 
into  the  flomach. 

Although  with  many  authors  I call  it  a cylindrical 
tube,  and  it  may  take  this  form  when  difiecled  from 
the  body  and  inflated,  yet  during  life  it  lies  collapfed 
with  its  inner  membrane  in  ciofe  contafl,  and  it  tranf- 
mits  the  morfel  only  by  the  continued  facceflion  of  the 
contradion  of  its  flefliy  coat. 

The  upper  part  of  this  tube  is  called  the  pharynx. 

S'  It  may  be  defcribed  as  expanding  funnel-like,  and  is 

attached  to  the  occipital  bone,  pterygoid  procefles  of 
the  fphenoid  bone,  and  jaw  bones  ; and  further  down 
it  is  kept  expanded  upon  the  horns  or  procefles  of  the 
os  hyoidis.  This  bag  is  very  flefhy,  being  furrounded 

with  ' 
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with  mufcular  fibres,  which  take  their  origin  from  the 
neighbouring  points  of  bone  ; as  the  ftyloid  procefs, 
the  horns  of  the  os  hyoidis,  the  thyroid  cartilage  ^ ; 
by  which  it  is  enabled  to  grafp  and  contrad  upon  the 
morfel  when  it  has  been  thrufi:  by  the  tongue  behind 
the  iflhmus  faucium.  This  ftrong  tiffue  of  mufcular 
fibres  which  furrounds  the  pharynx,  is  continued  down 
upon  the  oefophagus  in  the  form  of  a fheath,  which, 
has  been  called  vaginalis  tunica. 

STRUCTURE  OF  THE  CESOPHAGUS. 

I BELIEVE  we  can  with  propriety  enumerate  no  more 
than  two  proper  coats  of  the  oefophagus  ; its  mufcular 
and  internal  coat : for  that  which  is  fometimes  confi- 
dered  as  the  outer  coat,  is  only  the  adventitious  cellular 
membrane,  and  the  nervous  coat  is  merely  cellular 
tilTue  conne£ling  the  mufcular  and  inner  coat. 

The  MUSCULAR  COAT  of  the  esfophagus  greatly  fur- 
palfes  in  ftrength  and  in  the  coarfenefs  of  its  fibres  any 
part  of  the  whole  trait  of  the  inteffinal  canaL  There 
may  be  very  diflindly  obferved  in  it  two  layers  of 
fibres ; an  external  one  confiding  of  ftrong  longitudi- 
nal fibres,  and  an  internal  one  of  circular  fibres. 
Thefe  lamina  of  fibres  are  more  eafily  feparated  from 
each  other  than  thofe  in  any  other  part  of  the  body  f. 

But 

* See  vol.  i.  p.  228. 

f It  appears  that  the  oefophagus  can  be  ruptured  in  two  ways  ? 
acrofs,  by  the  tearing  of  the  longitudinal  fibres  ; and  longitudi- 
nally, by  the  feparation  of  the  longir.udinal  fibres^  This,  though  a 
rare  accident,  takes  place  in  violent  vomiting  or  ftrainiiig  to 
vomit  j and,  in  the  firit  mfiance,  the  tearing  acrofs  of  the  cefo- 
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But  an  idea  is  entertained  that  the  one  fet  of  fibres, 
the  circular  and  internal  ones,  are  for  contrading  the 
tube,  and  the  outer  ones  for  elongating  and  relaxing 
it.  I believe  on  the  other  hand  that  they  contract  to- 
gether, conducing  to  one  end,  deglutition *  *. 

What  is  called  the  tunica  nirvea  is  the  cellular 
connedlion  betwixt  the  mufcular  and  inner  coat,  and 
is  very  lax,  infomuch  that  the  mufcular  coat  and  the 
inner  coat  are  like  two  diltin(fl:  tubes,  the  one  contained 
within  the  other,  and  but  flighfly  attached.  This 
appearance  is  prefented  particularly  when  the  oefophagus 
is  cut  acrofs. 

The  INNER  COAT  of  the  oefophagus  is  foft ; glandu* 
lar  villi  are  deferibed  as  being  diftinguifhable  on  its 
furface,  and  it  is  invefled  with  a very  delicate  cuticle 
to  dull  the  acute  fenfibility,  and  prevent  pain  in  fwal- 
lowing.  It  in  every  refpecl  refembles  the  lining  mem- 
brane of  the  mouth.  The  power,  however,  which  the 
oefophagus  feenis  to  polTefs  of  refifling  heat  depends 
not  on  the  infenfibility  beftowed  by  the  cuticle,  but  is 
owdng  to  the  rapid  defeent  of  the  hot  folids  or  liquids 
fwallowed  ; for  when  they  happen  to  be  detained  in 
the  gullet  they  produce  a very  intolerable  pain.  This 
inner  coat  has  an  exhaling  furiace,  like  the  reft  of  the 
body,  with,  particular  glands  to  fecrete  and  pour  out 


phagus  feems  to  be  the  effe^:  of  the  aclion  of  the  diaphragm  on 

the  oefophagus.  By  this  accident  the  fluids  of  the  homach  are 

> 

poured  into  the  cavity  of  the  thorax. 

* Sec  farther  of  the  mufcular  coat  of  the  intefllnes.  It  wa^ 
at  one  time  fuppofed  that  the  mufcular  fibres  of  the  atfophagiis 
had  a fpiral  direiHon.”  See  Verheyen,  and  Morgan.  Adver- 
far.  id. 
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that  mucus  which  lubricates  the  paflage  for  the  food 
The  inner  coat  is  capable  of  a great  degree  of  diflen- 
tion,  but  it  is  not  very  elaftic,  or  at  lead  contraclion  of 
the  mufcular  coat  throws  it  into  longitudinal  folds  or 
plicae  f. 

In  the  neck,  the  cefophagus  lying  betwixt  the  cervi- 
cal vertebrae  and  the  trachea^  is  at  the  fame  time  in  a' 
fmall  degree  towards  the  left  fide.  In  the  thorax  it 
runs  down  betwixt  the  pleura  of  either  fide,  where 
they  form  the  pofterior  mediaftinum.  Here,  even  when 
it  defcends  upon  the  dorfal  vertebrae,  the  cefophagus 
lies  rather  to  the  left  fide;  it  then  paffes  under  the 
arch  of  the  aorta,  but  quickly  efcapes  from  under  its 
compreffion  and  rifes  on  the  right  fide  of  the  aorta, 
and  as  it  paffes  further  down  it  gets  more  and  more 
before  the  aorta.  This  is  fuflicientiy  apparent  wdien. 
w^e  attend  to  the  relation  of  the  perforations  in  the 
diaphragm  for  tranfmitting  the  aorta  and  the  oefo- 
phagus. 

Behind  the  cefophagus,  in  the  thorax,  there  are  one 
or  two  lymphatic  glands,  which  were  underftood  by 
Vefalius  to  belong  to  the  cefophagus.  What  deceived 

* Thefe  glands  fuffer  ulceration  and  fcliirrous  hardenings  and 
are  a terrible  cauie  of  difficulty  of  fvva'lowing. 

t Some  part  of  the  food  lodging  in  the  natural  lacuna;  of  the 
cefophagus,  or  fome  folid  body,  as  the  hone  of  fruit  being  received 
into  them,  has  been  the  caufe  of  a fac  forming  in  the  pharynx  or 
cefophagus.  And  it  has  happened  that  fuch  a fac,  gradually  and 
for  years  enlarging,  has  formed  a bag,  into  v/hich  nearly  the 
■whole  food,  that  ffiould  have  paffed  into  the  ftomacli,  was  re- 
celved,  fo  as  to  opprefs  the  cefophagus  and  occafion  a lingering 
death.  An  example  of  this  is  to  be  feen  in  my  rnufeum. 


him 
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him  is  an  appearance  generally  to  be  obferved  in  thefe 
glands.  The  lymphatics,  or  the  fmall  branches  of 
veins,  are  generally  filled  with  a black  matter,  which, 
extending  to  the  coats  of  the  oefophagus,  refemble  very 
much  the  duQs  of  the  glands  going  to  open  into  the 
cefophagus 

The  inner  coat  of  the  cefophagus  fhows  fo  very  dif-» 
ferent  a texture  from  that  of  the  ftomach,  and  this 
difference  is  marked  by  fo  very  abrupt  a line,  as  fuffi- 
cipntly  to  indicate  that  the  fluids  poured  out  from  the 
cefophagus  are  very  diflinfl  from  thofe  of  the  {loniach, 
and  have  no  power  of  digeftion. 

i 

SECTION  II. 

OF  THE  STOMACH, 

Seat^  Form.^  Difplacement  of  the  Stomach. 

The  ftomach  lies  under  the  margin  of  the  ribs  of 
the  left  fide,  and  chiefly  in  the  left  hypochondrium. 
Its  greater  extremity  is  on  the  left  flde,  in  contacl  with 
the  diaphragm  ; but  towards  the  right,  the  flielvmg 
edp'e  of  the  horizontal  lobe  of  the  liver  is  betwixt  it 
and  the  diaphragm.  On  the  lower  part  it  is,  by  the 
mefocolon  and  arch  of  the  colon,  divided  from  the 
fraall  inteftines ; and  to  the  greater  extremity  the 
fpieen  is  attached  by  veflcls  and  by  the  ioofe  intertex- 
ture of  the  omentum.  The  flomach  may  be  faid  to  be 

• * Thefe  glands  in  the  poherlor  mediaftlnum  are  foraetiraes 
dileafed,  and  enlarged  fo  as  to  comprefs  the  ceropliagus  and  to 
caufe  ib  pennanent  an  obitrudlon  of  degiutliion  as  to  kill. 
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'a  conical  fac;  the  extremities  of  which  being  made  to 
approach  each  other,  gives  it  the  curve  of  a hunter’s 
horn,  and  gives  occafion  to  the  anatomift,  in  ftri^l  de- 
fcription,  to  remark  thefe  parts;  the  superior  or 
CARDIAC  orifice  into  which  the  oefophagus  expands ; 
the  LOWER  or  pyloric  orifice,  which  leads  into  the 
duodenum:  the  lesser  and  greater  curvatures 
of  the  flomach. 

' The  leffer  curvature  of  the  flomach  extends  from  be- 
twixt the  two  orifices;  includes  in  its  embrace  the  fpine, 
the  aorta,  and  the  fmall  central  lobe  of  the  liver,  while 
there  is  attached  to  it  the  leffer  omentum.  The  greater 
curvature  of  the  flomach  is  the  outline  of  its  diftended 
belly,  which  lifes  above  the  arch  of  the  colon,  and  is 
marked  by  the  courfe  of  the  gaflro-epiploic  veffels. 

When  the  flomach  is  diflended  the  lower  orifice  is 
nearly  on  a level  with  the  upper  one ; but  when  the 
flomach  is  allowed  to  fubfide,  it  falls  confiderably 
lower ; fo  that  whiifl  the  ftomach  is  lying  acrofs 
the  abdomen  it  is  alfo  tending  obliquely  downwards. 
The  enhforra  cartilage  will  be  found  to  prefen t com- 
monly to  the  middle  of  the  flomach  ; and  the  lower 
orifice,  when  in  its  natural  fituatioo,  is  oppofite  to  the 
foifa  umbiiicalis  of  the  liver  : the  upper  orifice  is  kept 
conflantly  in  one  place  from  the  flricler  connedion  of 
the  oefophagus  with  the  diaphragm. 

Both  orifices  of  the  flomach  prefeiit  backward,  efpe- 
cially  the  upper  one,  while  the  lower  one  is  pointed 
backward  and  downward.  By  the  diflention  of  the 
flomach  the  great  arch  is  extended,  the  orifices  are 
direded  more  backward  and  tow^ards  each  other,  and 
efpecially  the  greater  extremity  draws  upon  the  cefo- 
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phagus.  By  thefe  means  I conceive  that  there  Is  fonie«^ 
times  produced  a difficulty  of  the  flomach  difcharging 
its  contents  when  greatly  diflended,  the  orifices  being 
in  a great  meafure  turned  from  the  oefophagus  and 
duodenum. 

The  flomach  being  liable  to  frequent  varieties  in  its 
degree  of  diflention,  the  natural  r-elation  of  parts  mufl 
frequently  be  altered.  It  ought  to  be  particularly  re- 
colle6led,  that  in  the  living  body  the  flomach  is  fup- 
ported  and  bound  up  by  the  inteftines  ; fo  that  the 
great  curve  prefents : and  the  broad  anterior  furface 
which  the  flomach  prefents  in  the  dead  body  is  turned 
direftly  upward,  and  the  inferior  downward  By  the 
collapfing  of  the  flomach  and  the  confequent  falling 
down  of  the  liver  feme  have  explained  the  fenfation  of 
hunger,  conceiving  that  the  uneafy  fenfation  proceeds  ~ 
from  the  liver  being  allowed  to  hang  upon  the  broad 
ligament  f.  From  the  great  fimplicity  of  mechanical 
explanation  phyficians  have  eagerly  indulged  in  them, 
but  it  will  in  general  be  found  that  when  they  are 
applied  to  the  explanation  of  the  phenomena  of  a living 
body  they  are  iuadmiffable.  % 

OF  THE  COATS  OF  THE  STOMACH. 

The  coats  or  membranes  forming  the  flomach  are, the 
outer,  the  mufcular,  the  nerous,the  vilous,  and  the  three 

* Thus  the  gafiro-epiploic  artery  prefents  direiStly  forward. 
It  has  been  wounded,  and  bled  both  into  the  flomach  and  out- 
wardly. I Ihould  conceive  it  poffible  in  fuch  a cafe  to  tie  the 
arte/y. 
f Winllow. 
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Cellular  coats.  For  thefe  fubdivifions,  however,  I fee 
no  ufe,  nor  are  they  authorifed  by  the  natural  appear- 
ance of  the  coats  of  the  flomach.  When  there  is  a 
diftincfbon  in  texture,  ftrudure,  or  function,  and  where 
thefe  lamina  can  be  feparated,  we  fliould  confider 
them  as  coats  5 but  a mere  intermediate  tilfue  of  veifels, 
or  the  connedling  cellular  membrane,  are  improperly 
confidered  as  diftincl  tunics. 

First  coat. — From  what  has  been  already  faid  of 
the  peritoneum,  it  will  readily  be  allowed  that  the 
outer  coat  of  the  ftomach  is  formed  by  the  peritone- 
um ; a coat  common  to  all  the  inteftines.  Were  this 
not  fufficiently  evident  in  itfelf,  it  might  be  afcertained 
by  diife^ling  the  peritoneum  from  the  cardiac  orifice 
of  the  ftomach,  where  it  will  be  found  refleded  from 
the  diaphragm.  This  coat  is  firm,  fimple  in  its  tex- 
ture, having  no  apparent  fibrous  texture,  and  fmooth 
on  its  outer  furface,  with  many  minute  veffels.  Under 
the  peritoneal  coat  is  the  firft  cellular  coat,  being  in  fad 
a fhort  cellular  tiffue  betwixt  the  peritoneal  coat  and 
the  mufcular  coat. 

Muscular  coat. — The  mufcular  coat  of  the  fto- 
mach confifts  chiefly  of  two  lamina  of  fibres ; lefs 
diftind  however  than  thofe  of  the  oefophagus,  or,  in 
other  words,  more  clofely  and  irregularly  connededv 
One  fet  of  fibres  runs  longitudinally,  that  is,  from  the 
one  orifice  to  the  other  ; the  other  fet  runs  encircling 
the  ftomach  ; yet  there  are  fuch  irregularities  that  it  is 
difficult  in  every  place  to  recognize  the  two  great  and 
original  divifions  of  fibres ; and  on  this  account 
in  general  three  ftrata  or  ferfes  of  fibres  are  de^ 
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fcribed  *.  For  an  example  of  this  apparent  irregularity, 
there  comes  down  upon  the  flat  fide  of  the  ftomach  an 
irregular  fafciculus  of  fibres,  apparently  from  the  longi^ 
tudinal  fibres  of  the  cardiac  orifice,  and  continued  from 
thofe  of  the  oefophagus,  which  yet  take  a courfe  fairly 
encircling  the  ftomach.  They  cannot  be  ftridly  faid 
to  belong  to  either  the  circular  or  longitudinal  feries, 
and  in  many  places  thofe  which  run  longitudinally  on 
the  ftomach  feem  to  fink  and  lofe  themfelves  arpongft 
the  lower  fibres,  or  are  reflected  into  tranfverfe 
fibres. 

Thefe  mufcular  fibres  of  the  ftomach  do  not  run  in 
an  uninterrupted  courfe,  but  fplit,  rejoin,  and  form  a 
kind  of  retiform  texture  through  which  the  coats  be- 
neath are  at  intervals  difcernible.  This  ftrudure 
would  appear  to  beftow  a greater  power  of  contradion 
on  the  ftomach.  The  ftrong  longitudinal  fibres  which 
are  feen  upon  the  oefophagus  form  the  outer  ftratum 
of  the  mufcular  coat  of  the  ftomach,  and  they  extend 
from  the  oefophagus  and  cardiac  orifice  in  a ftellated 
form  alongft  the  upper  curvature,  and  downward  upon 
rfie  great  end  or  facculus  ventriculi.  Then  w^e  have 
to  obferve  a fet  of  circular  fibres,  which  forming  rings 
upon  the  great  end,  extend  over  all  the  ftomach,- like 
the  circular  fibres  of  the  arteries.  Thefe  fibres  do  not 
each  encircle  the  ftomach  entirely,  but  while  their  ge- 
neral diredion  is  circular,  they  are  fo  interwoven  that 

* The  moft  general  opinion  Is,  that  there  are  three  layers  of 
fibres  in  the  llomach.  Some  defcribe  an  external  longitudinal 
leries  ; a middle  tranfverfe  ftratum  ; and  again  the  interii'il 
fibres  running  longitudinally.  See  Galeati  Acad,  de  Bologne. 
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no  one  fafciculus  can  be  followed  to  a great  extent, 
Tbefe  are  called  the  transverse  fibres  or  stratum  j 
while  the  deepeft  ftratum  confifts  of  the  continued  cir- 
cular fibres  of  the  cefophagus.  Thefe  laft  fibres  are 
ftrong  upon  the  cardiac  orifice,  and  may  be  prefumed 
to  form  a kind  of  fphindler  ; but  they  diminifh  as  they 
are  remote  from  the  fuperior  orifice.  The  lower  or 
pyloric  orifice  of  the  fipmach,  however, is  more  carefully 
guarded  by  mufcular  fibres  ; having  in  the  dupiicature 
of  the  inner  coats  a diftind:  circular  ring  of  mufcular 
fibres. 

The  cellular  tiffue,  being  Intermingled  with  the 
mufcular  fibres,  conneds  and  ftrengthens  them,  and 
gives  the  appearance  of  little  white  lines  interwoven 
with  the  mufcular  fibres,  and  which  fome  have  de- 
fcribed  as  fmall  tendons  There  is  alfo  to  be  obferved 
a broad  ligamentous  band  on  the  two  flat  furfaces  of 
the  flomach  towards  the  pylorus.  They  are  like  the 
bands  of  the  colon,  but  not  nearly  fo  flrong  or  evi- 
dent. They  are  formed  by  the  denfer  nature  of  the 
cellular  tiffue,  and  more  intimate  union  betwixt  the 
firfl  and  fecond  coats. 


OF  THE  ACTION  OF  THE  MUSCULAR  COAT, 

Upon  confidering  the  weaknefs  of  the  mufcular 
fibres  of  the  flomach,'  and  the  membranous  nature  of 
the  whole  coats,  it  appears  that  the  general  action  of 
the  flomach  is  flow,  regular,  and  by  no  means  a for- 
cible contra6lion  ; not  an  apparatus  for  triturating  the 
food,  but  merely  giving  motion  to  its  contents.  But 

* See  Winflow>  'fed,  vlii.  p,  57, 
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regarding  the  extreme  fenfibility  of  the  ftomach,  and 
the  gradual  and  regular  fucceffion  of  adtion,  much  will 
be  found  that  is  worthy  of  attention.  It  fhould  feem 
that  the  morfel  is  fent  down  into  the  oefophagus  by  a 
fucceffion  of  actions,  preceded  by  a perfecl  relaxation  ; 
and  that  when  the  food  arrives  at  the  fuperior  orifice 
of  the  ilomachj  by  the  fame  relaxation  preceding  the 
contraclion,  the  muicular  fibres  of  the  upper  part  of 
the  ftomach  yield  and  receive  the  food  comprefled  by 
the  oefophagus^  Attending  to  the  form  of  the  ftomach, 
we  fee  a provifton  for  the  reception  of  the  food  into 
the  great  facculated  fundus  on  the  left  extremity. 
And  here  we  (hall  find  that  there  is  a greater  profufion 
of  veftels  for  the  fecretion  of  the  juices  of  the  ftomach, 
and  a fet  of  mufcular  fibres,  probably  relaxing  and 
yielding  to  receive  the  food,  and  excited  to  aftion  only 
when  the  procefs  of  digeftion  has  been  in  part  or  en- 
tirely accompliflied.  We  have  proof  that  when  the 
food  has  remained  the  ufual  time  in  the  ftomach,  and 
comes  in  fucceffion  to  be  prefeiited  at  the  lower  orifice, 
if  the  ftomach  is  healthy  and  the  change  upon  the  food 
perfect,  the  low^er  oriftce  is  relaxed,  and  yields  to  the 
contia(ftion  of  the  mufcular  fibres  of  the  ftomach,  and 
the  contents  of  the  ftomach  are  palled  into  the  duo- 
denum : but  if  the  food  has  been  of  aa  indigeftible 
nature,  it  is  rejeaed.  The -pyloric  fibres  refufe  the  ne- 
ceffary  relaxation,  and  by  the  unnatural  excitement  an 
aiitiperiftaltic  motion  is  produced,  and  the  matter  is 
again  thrown  into  the  great  end  of  the  ftomach,  or  re- 
ietied  by  vomiting.  There  is  in- the  natural  adion  of 
the  ftomach  a ftimulus,  followed  by  a regular  fucceffion 

of  motion  in  its  fibres,  conveying  the  contents  from 
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the  iippef  to'the  lower  orifice  of  the  ftoniach.  Of  this 
excitement  and  adion  we  are  not  confcious ; but  when 
the  adion  is  difordered  by  an  unufual  excitem,ent5  the 
lower  orifice  is  not  unlocked^  the  adion  beconiis  vio- 
lent (the  reverfe  of  what  naturally  takes  place),  and  pain 
or  uneafy  feelings  are  produced.  Upon  this  principle 
may  be  explained  the  naufea  and  vomiting  which  take 
place  at  certain  times  after  eating,  when  balls  or  con- 
cretions are  lodged  in  the  llomach.  While  the  food 
lies  in  the  greater  extremity,  or  in  the  body  of  the  flo- 
mach,  and  the  ball  or  concretion  with  it,  there  is  no 
great  excitement;  but  when  it  has  fufFered  the  necef- 
fary  change,  and  is  approaching  to  the  pyloric  orifice, 
this  part,  being  as  it  were  a guard  upon  the  inteflines, 
is  fuddenly  excited,  vomiting  is  produced,  and  the  ball 
is  thrown  into  its  old  place  in  the  facculus  or  great 
end.  ^ ^ 

This  great  fenfibility,  producing  effeds  almofl  like  ^ 
intelligence,  is  apparent  in  the  more  common  diforders 
of  the  flomach.  We  fhall  find  the  meteorifmus  ven- 
triculi  (the  great  diflenfion  of  the  ftomach  by  flatus) 
exifting  for  weeks,  and  yet  the  food  pafling  in  regular 
courfe  through  its  orifices.  We  fhall  find  very  fre- 
quently food  of  difficult  digeflion  lying  in  the  flomach 
and  opprefling  its  fundions  for  days,  while  food  more 
recently  received  may  have  undergone  the  aduai 
changes,  and  have  palled  through  the  pylorus  into  the 
duodenum. 

Owing  to  the  fame  flow  and  fucceffive  adion  of  the 
flomach,  it  often  happens  that  ulceration  and  fchir- 
rus  pylorus,  or  other  obflrudion  of  the  lower  orifice 
of  the  flomach,  is  attended  with  pain,  naufea,  and  vo*- 
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mitingj  only  at  ftated  inteFvala  after  taking  food  ; i e*  at 
the  time  in  which  the  food  fhonld  be  fent  into  the  in- 
teftines  in  the  natural  courfe  of  adion. 

;rhe  mufcular  fibres  of  the  ftomach  are  excited  by 
ftimuli,  applied,  not  to  their  fubftance,  but  to  the  con- 
tiguous coats  ; and  betwixt  the  delicate  furface  of  the 
inner  coat  and  the  mufcular  fibres  there  is  the  flri£lef^ 
fympathy  and  connexion.  The  fame  connection  holda 
in  a lefs  intimate  degree  betwixt  the  outer  coat  and  the 
Btufcular  fibred , for  when  a part  on  the  furface  of  the 
ftomacli  of  a living  animal  is  touched  with  acid  or 
flimulating  fluids,  the  part  contracts  The  ftomacb 
is  confidercd  as  lefs  irritable  than  the  inteflines,  bc- 
caufe  it  is  alleged  that  a ftronger  dofe  of  a medicine 
is  rec^uired  to  prove  emetic  than  to  aCf  as^  a purgative  «. 
but  we  ought  to  confider  that  the  aCtron  thus  excited 
in  the  inteflines  is  merely  an  acceleration  of  their  fecre- 
lions ; but  vomiting  Is  the  interruption  of  the  ufual  ac- 
tion, recjuiring  fuch  a violent  excitement  as  to  invert 
the  natural  aClion. 

But  there  is  fomething  more  than  thrs ; as  the  func- 
tion of  the  flomach  differs  from  that  of  the  inteffineSy 
fo  may  the  quicknefs  of  their  action.  Thus  in  the 
- flomach  a gradual  change  is  to  be  produced  upon  the 
food,  requiring  time  and  a flow  degree  of  motion  ; but 
in  the  inteftines  there  is  a greater  agitation  of  their 
contents,- and  a quicker  aClion  of  their  coats,  to  bring 


* « In  ea  fed?  qitK  tangftur,  contfahitur,  rulcurque  profundus 
nafcittir,  etrugtC;  cibufque  aliquando  propeliltur  ut  a fede  con- 
traaiT  fttgiat.  Minus  tamen  quam  inteftina  ventrlcuius  Irrita- 
Viik  eft  s smciica  fortiora  eft  purgaiitibusd^—  Kailer. 
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tlie  fluids  into  more  general  contadl  with  the  abforbing 
farface,  and  to  give  greater  activity  probably  to  the  ab* 
forption  by  the  ladeals,  I am  inclined  to  think  that 
the  ftomach  is  the  moll  irritable  part  of  the  body,  and 
fofceptible  of  the  moll  minute  diftindliorrs  in  the  na- 
ture of  the  ftimuli  apph-ed  to  it.  The  phenomena  of 
the  living  animab  and  experiments  in  thofe  recently 
killed,  fuiiciently  prove  the  contradile  powers  of  the 
two  orifices.  Experiments  have  been  made  which  fliew 
the  powers  both  of  the  cardiac  and  of  the  pyloric  ori- 
fices in  retaining  the  contents  of  the  flomach  after  the 
cefophagus  and  duodenum  have  been  cut  acrofs.  The 
ftomach  of  a rabbit  has  been  fqueezed  in  sthe  hand 
after  cutting  the  duodenum,  without  any  of  its  contents 
having  efcaped  and  in  fimilar  expeiiments,  the  finger 
being  introduced  into  the  lower  orifice  of  the  ftomach 
of  an  animal  yet  warm,  the  fibres  of  the  pylorus  were 
found  to  contrad  ftrongly  upon  it.  Upon  forcibly 
comprefting  the  ftomach,  the  food  vAW  be  made  to  pafs 
into  the  cefophagus  much  more  readily  than  into  the 
duodenum ; w^hich  is  another  proof  how  neceffary  the 
' natural  ferks  of  a«cfions  is  to  the  relaxation  of  the 
pylorus. 

Of  vomiting. — When  there  is  an  unufual  or  un- 
natural irritation  on  the  ftomach,  or  when  it  is  violent- 
ly ftimulated  or  oppofed  in  its  natural  courie  of  adion, 
the  motion  becomes  inverted  ; and  drawing  by  fympa- 
ihy  other  mufcles  to  its  aid,  the  contents  of  the  ftomach 
are  evacuated  by  vomiting.  Thus  wnere  the  food  takes 
changes  inconfiftent  with  healthy  digeftion  ; or  wben 

* See  a paper  in  the  3d  vol.  of  Sandifort,  Thef. 
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foiid  matters  lodge  in  the  ftomach  ; or  when  fecretions 
of  the  duodenum  pafs  into  the  ftomach,  or  unufual 
adlions  are  propagated  backwards  upon  the  ftomach 
from  the  upper  portion  of  the  canal ; or  when  emetics 
are  taken,  which  are  unufual  ftimuli ; or  when  there 
is  inflammation  in  the  ftomach,  which,  from  giving 
greater  fenfibility,  produces  the  fame  eftedl  with  more 
violent  ftimuli ; or  when  the  coats  are  corroded  or  ul- 
cerated ; — vomiting  is  produced.  That  vomiting  may 
be  produced  by  the  inverted  motion  of  the  ftomach  and 
oefophagus  alone,  is  apparent  from  experiments  upon 
living  animals,  where  the  abdominal  mufcl^s  are  laid 

I ^ • * 

open,  and  from  cafes  in  which  the  ftomach  has  lain  in  the 
thorax, and  yet  been  excited  to  adive  vomiting*.  Again, 
it  is  equally  evident  that,  when  the  ftomach  is  excited 
to  vomiting,  there  is  confent  of  the  abdominal  mufcle§, 
by  which  they  are  brought  into  violent  and  fpafmodic 
adion  ; not  alternating  in  their  adion,  as  in  the  motion 
of  refpiration,  but  ading  fynchronoufly,  fo  as  greatly 
to  airift  in  comprefting  the  ftomach  : but  at  the  fame 
time,  the  adion  of  thefe  mufcles,  however  forcible  their 
contradioD,  cannot  alone  caufe  vomiting ; npr  has  this 
adion  any  tendency  to  produce  fuch  an  effed  on  other 
occafions  in  which  the  utmoft  contradion  of  the  dia- 
phragm and  abdominal  mufcles  is  required  to  the  com- 
preiTion  of  the  vifcera.  Many  have  conceived  that 
vomiting  is  entirely  the  elie61:  of  the  adion  of  the  ab- 
dominal mufcles  and  diaphr?)gm.  Such,  for  example, 
has  been  the  opinion  not  only  ot  J.  Hunter,  but  of 

* See  Wepfer  de  Cicuta  Aquatica,  p.  68. — Sauvage’s  Vo«. 
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Duverney,  and  of  M.  Chirac  in  Hift.  de  I’Acad.  des 
Sciences,  1700.  M.  Littre  oppofed  this  notion,  and 
contended  before  the  Academy,  that  the  contradion  of 
the  diaphragm  was  the  principal  caufe  of  vomiting. 
M.  Lieutaud  in  1752  fupported  the  idea  that  vomiting 
is  the  effect  of  the  a^ion  of  the  ftomach.  He  found, 
upon  dIfle6lion;^in  a patient  whofe  ftomach  had  refilled 
every  kind  of  emetic,  that  it  was  greatly  diilended  and 
become  infenlible  ; and  concluded  that  the  want  of  ac- 
tion in  the  ftomach,  and  confequent  lofs  of  the  power 
of  vomiting,  was  a ftrong  proof  of  the  a£lion  being  the 
effed  of  the  contraction  of  the  ftomach  only.  There 
are  other  more  curious  inftances  of  difeafe  of  the  fto- 
mach preventing  the  mufcular  contraction  in  any  vio- 
lent degree,  and  confequently  the  abfence  of  the  ufual 
fymptom  of  vomiting  :-^an  inftance  of  this  kind  will  be 
feen  in  Dr.  Stark^s  work.  In  my  Mufeum,  Surgeons’ 
Square,  there  is  a preparation  of  a ftomach,  in  which 
the  walls  had  become  fo  thick  that  they  could  no  longer 
fuffer  contradion  by  the  mufcular  fibres ; the  confe- 
quence  of  which  was  that,  although  the  inner  coat  of 
the  ftomach  was  in  a raw  and  ulcerated  ftate,  there  was 
no  a6tive  vomiting. 

The  fingultus  feems  the  partial  exertion  of  the  fym- 
‘ pathy  betwixt  the  upper  orifice  of  the  ftomach  and  the 
diaphragm,  by  which  a kind  of  weak  fpafmodic  aftion 
is  excited  in  it,  but  without  a concomitant  inverted  ac- 
tion in  the  ftomach  and  cefophagus.  It  is  a convulfive 
and  fonorous  infpiration,  owing  to  an  irritation  of  the 
upper  orifice  .of  the  ftomach  and  oefophagus,  but  not 
e^aftly  of  that  kind  which  caufes  iaveruon  of  the  natu- 
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ral  a6lions  of  the  ftomach.  Thus  we  have  the  hoquet 
des  gloutons,  the  fingultus,  from  fome  medicines  and 
poifons,  from  fome  crude  aliment,  or  even  from  fome 
foreign  body  flicking  low  in  the  cefophagus,  or  from 
inflammation.  The  bourborigmi  arid  rumination  feem 
to  be  gentler  inverted  adions  of  the  upper  orifice  of 
the  ftomach  and  cefophagus,  unafUfted  by  any  great  de- 
gree of  comprefTion  of  the  ftomach  by  the  abdominal 
mufcles  and  diaphragm. 

The  full  adion  of  vomiting  is  preceded  by  infplra- 
tioii,  which  feems  a provifion  againft  the  violent  excite- 
ment of  the  glottis,  and  the  danger  of  fuffocation  from 
the  acrid  matter  of  the  ftomach  entering  the  wind-pipe ; 
for  by  this  means  the  expiration  and  convulfive  cough 
accompanying  or  immediately  following  the  adion  of 
vomiting,  frees  the  larynx  from  the  ejeded*  matter  of 
the  ftomach.  But  the  adion  of  the  diaphragm  is  far- 
ther ufeful  by  ading  upon  the  mediaftinum,  which 
embraces  the  cefophagus,  and  no  doubt  fupports  it  in 
this  violent  adion. 

KERVOUS  OR  VASCULAR  COAT  OF  THE  STOMACH. 

What  Haller  calls  the  nervous  coat,  is  the  cellular 
ftrudure  in  which  the-vefl'els  and  nerves  of  the  ftomach  . 
ramify  and  divide  into  that  degree  of  minutenefs  which 
prepares  them  for  pafling  into  the  innermoft  or  villous 
coat.  It  may  with  equal  propriety  be  called  the  nervous, 
the  vafcular,  or  the  great  cellular  coat  Taking  it 

* To  call  it  cellular  coat,  however,  would  be  to  confound  It 
with  the  three  cellular  coats  generally  enumerated  by  authors. 
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as  the  third  coat  of  the  ftomach,  it  is  connefted 

with  the  mufcular  coat  by  the  second  cellular 
coat,  and  wich  the  villous  coat  by  the  third  cellu- 
lar coat.  Stri^lly,  however,  it  is  the  fame  cellular 
membrane,  taking  here  a loofer  texture  to  allow  of  tlie 
free  interchange  and  ramification  of  veffels.  Yfhen 
macerated,  it  fwells  and  becomes  like  fine  cotton,  but 
has  firmer  and  aponeurotic-like  filaments  interfedfing 
it,  and  it  can  be  blown  up  fd  as  to  demonfirate  its 
cellular  firudture  It  is  in  this  coat  that  anatomills 
have  found  fmall  glandular  bodies  lodged,  efpecially 
towards  the  extremities  or  orifices  of  the  ftomach. 

ViLL  ous  COAT. — This  is  the  inner  coat,  in  which 
the  veffels  are  finally  diftributed  and  organized  to  thdr 
particular  end.  It  is  of  greater  extent  than  the  outer 
coats  of  the  ftomach  ; which  neceflariiy  throws  it  into 
folds  or  plicae.  Thefe  folds  take,  in  different  animals, 
a variety  of  forms : but  they  are  fimple  in  man  ; from 
the  cefophagus  they  are  continued  in  a ftellated  form 
upon  the  orifice,  but  form  no  valve  here.  In  the''body 
of  the  ftomach  they  are  more  irregular,  fometimes 
retiform,  and  fometimes  they  form  circles  or  fquares, 
but  they  have  generally  a tendency  to  the  longitudinal 
direction.  In  the  pyloric  orifice  the  villous  coat  forms 
a ring,  called  the  valve  of  the  pylorus,  which,  how- 
ever, has  no  refemblance  to  a valve  in  its  form  or  ac- 
tion. This  ring  is  not  formed  by  the  inner  coat  of  the 
ftomach  alone,  but  by  the  inner  ftratum  of  fibres  of 
the  mufcular  coat,  the  vafcular  and  cellular  coats,  and 


* Winflow,  fed.  viii.  p.  64. 
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the  inner  or  villous  coat.  The  efl'ed  of  all  thefe  coats, 
refleOied  inward  at  the  lower  orifice,  is  to  form  a 
tumid  and  pretty  thick  ring,  which  appears  like  a per^ 
forated  circular  membrane  when  the  flomach  has 
been  inflated  and  dried  ; but  in  neither  ffate  is  its 
direction  oblique  fo  as  to  a£t  as  a valve.  It  feems 
capable  of  refifling  the  egrefs  of  the  food  from  the 
flomach,  or  the  return  of  the  matter  from  the  duode- 
num, merely  by  the  aftion  of  the  circular  fibres  which 
are  included  in  it. 

On  the  furface  of  the  inner  coat  of  the  flomach, 
fmall  letiform  rugse  and  a pile  of  innumerable  villi  are 
obferved.  But  thisflrufture  of  the  flomach  has  not  been 
fo  fully  examined,  and  is  not  fo  perfedlly  underflood 
as  the  analogous  appearance  in  the  ipteftines.  Glands 
are  alfo  defcribed  as  opening  upon  the  inner  furface 
of  the  flomach  : and  thofe  who  have  not  been  able  to 
fee  thefe  glands,  which  .are  feated  in  the  third  cellular 
coat,  yet  believe  in  their  exiflence  fropi  analogy  5 while 
others  obferve  foramina  toward  the  upper  and  lower 
orifice  of  the  flomach,  which  they  fuppofe  to  be  the 
opening  or  dudts  of  glands.  Thefe,  however,  which  I 
believe  to  be  merely  cryptac  or  follicles,  arexhemfelves 
the  fecreting  furface,  and  not  the  dudls  of  the  proper 
round  glandular  bodies  ^ at  the  fame  time  it  mull  be 
admitted  that  difeafe,  as  if  magnifying  and  giving  fi^e 
to  the  flru^lure  of  the  flomach,  fhews  a glandular  and 
tuberculated  flrudure. 

Ga  sTRic  FLUID  There  is  fecreted  into  the  flp- 
mach  a fluid,  which  is  the  chief  agent  in  digeflion. 
The  moil  common  opinion  is  that  it  flows  from  the 
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^Ktreme  arteries  of  the  villous  coat  in  general,  partly 
from  the  mucous  cryptm  and  duds  When  pure, 
it  is  a pellucid,  mucilaginous  liquor,  a little  fait  and 
brackifii  to  the  tafte  like  moR  other  fecretions,  and 
having  the  power  of  retarding  putrefadion  and  dif- 
folving  the  food.  It  ads  on  thofe  fubRances  which 
are  nutritious  to  the  animal,  and  which  are  peculiarly 
adapted  to  its  habits.  It  has,  confequently,  fome  va- 
riety of  properties  in  different  animals.  The  fecreting 
powers  of  the  flomach  feein  fo  far  to  accommodate 
themfelves  to  the  food  received  into  it,  that  the  pro- 
perty of  the  gaRric  fluid  is  altered  according  to  the 
nature  of  the  food.  This  affords  another  argument 
in  favour  of  a Rmple  diet ; fince,  in  a variety  of  con- 
diments received  promifcuoufly  into  the  Romach,  the 
ghance  is  the  greater  of  fome  ingredient  becoming  an 
offenfive  load. 

It  feems  to  be  a peculiarity  in  the  human  Romach,that 
it  has  a greater  capacity  for  digeRJng  a variety  of  animal 
and  vegetable  bodies.  But  I ihould  at  the  fame  time  con- 
ceive that  the  natural  power  of  digeRing  the  Ample  and 
appropriate  food  is  diminiflied  as  the  Romach  gains  the 
power  of  diffolving  a variety  of  fubRances.  In  other 
creatures,  a fudden  change  of  food  is  rejeded,  and  the 
powers  of  the  Romach  are  found  incapable  of  ading 
duly  on  the  aliment,  though  time  fo  far  accommodates 
the  gaRric  fluid  to  the  ingeRa  that  the  animalization 
becomes  perfed.  Mr.  Hunter  fpeaks  of  the  power  of 

i'l’’ 

'■  But  I fhould  confider  tliefe  glands  rather  as  analogous  to 
the  mucous  follicles  of  the  oefophagus  and  lower  portion  of  the 
fpteftine,  and  inerely  as  lubricating  and  defending  the  paffages. 
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cattle  eating  and  digefling  their  fecundines  I have 
known  a cow  die  from  this  ; the  membranes  being 
found  coiled  up  within  the  bowels.  But  the  facl  is 
fufhciently  afcertained,  that  the  nature  of  the  digeilive 
procefs  may  be  fo  far  altered  that  gramenivorous  ani- 
mals may  be  made  to  eat  flefh,  and  carnivorous  animals 
brought  to  live  upon  vegetables.  This  fa£f  throws  us 
back, from  the  fimple  idea  which  we  fliould  be  apt  to 
entertain  of  the  nature  of  the  change  produced  by 
digeftion,  viz.  that  it  is  fimply  chemical.  For  we  fee 
that  the  nature  of  the  folvent  thrown  out  from  the 
ftomach,  and  its  chemical  properties,  may  be  changed 
by  an  alteration  in  the  action  of  the  coats  of  the  Ito- 
mach.  Thus  we  are  baffled  in  our  inquiries,  and 
brought  back  to  the  confideration  of  this  living  pro- 
perty, which  can  fo  accommodate  itfelf  to  the  nature 
of  the  aliment. 

The  gaftric  fluid  has  been  collected  from  the  (to- 
machs  of  animals  after  death,  by  fponges  which  the 
animal  has  been  made  to  fwallow,  or  which  have  been 
thruft  down  into  its  ftomach,  incafed  in  perforated 
tubes.  And,  laitly,  it  has  been  obtained  by  exciting 
the  animal  to  vomiting,  when  the  ftomach  was  empty  j 
for  the  fecretions  of  the  ftomach  are  then  poured  out 
unmixed  with  food  f-  Although  by  thefe  means  a 
fluid  may  be  obtained  which  may  properly  be  called 
the  fuccus  gaftricus,  yet  it  muft  contain  a mixture  of 
the  faliva,  and  fecretions  from  the  glands  of  the  ocfo- 
phagus  and  pharynx,  with  the  glandular  fecretions  of 
the  ftomach,  and  the  general  vafcular  fecrelion  from 

■*  See  Ob'fervation?3  on  Bigefticn. 

f By  SpalianzaJii. 
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the  furface  of  the  flomach.  It  is  a fluid,  then,  upon 
which  the  cheruifl:  can  operate  with  no  hope  of  a fuc- 
cefsful  or  uniform  refult.  And  indeed  chemiflry  feems 
no  farther  to  aflifl:  us  in  forming  an  accurate  concep- 
tion of  the  changes  induced  upon  the  fluids  in  the  ali- 
mentary canal,  than  that  the  more  perfedl,  but  ftiil 
very  deficient,  experience  of  ,the  modern  chemifl:  fuc- 
cefsfully  combats  the  fpeculations  of  the  chemifts  ol 
former  ages.  For  example;  it  was  formerly  fuppofed 
that  digellionwas  a fermentation,  and  that  this  fermen- 
tation was  communicated  and  propagated  by  the  gaflric 
juice.  It  is  now  found  that  the  gaflric  juice  has  pro- 
perties the  reverfe  of  this ; that  it  prevents  the  food 
from  taking  an  acid  or  putrefatlive  fermentation ; that 
it  acts  by  corroding  and  diffolving  the  bodies  received 
into  the  flomach ; and  that  it  is  itfelf  at  the  fame  time, 
converted  into  a new  fluid,  diflincl  in  its  properties 
It  is  almofl  fuperfluons  to  obferve,  that  the  gaflric 
juice  has  no  power  of  acting  upon  the  coats  of  the 
flomach  during  life  ; whether  this  be  owing  to  the  pro- 
perty, in  the  living  fibre,  of  refiftance  to  the  adlion  of 
the  fluid,  or  that  there  is  a fecretion  bedewing  the  fur- 


* Th^  mod  curious  fad  is  that  property  of  the  coats  of  the 
flomach,  or  of  the  fluids  lodging  in  the  coats  of  the  flomach,  by 
which  milk  and  the  ferum  of  the  blood  are  coagulated.  It  has 
been  found  that  a piece  of  the  flomach  will  coaigulate  fix  or 
feven  thoufand  times  its  own  weight  of  milk.  This  aefion  feems 
a necefhiry  preparation  for  digeflion,  which  Ihews  us  that  , the 
mofl  perfed  and  fimply  nutritious  fluid  is  yet  improper,  without 
undergoing  a change,  to  be  received  into  the  fyflem  of  veflels. 
For  example  ; milk  and  the  White  of  eggs  are  hr  ft  coagulated, 
and  then  pafs  through  the  procefs  of  digeftlon.  See  J.  Hunter, 
Animal  CE CO nomy,  Obfervatioftspn  X)igc’ftiQii. 

face. 
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face,  which  prevents  the  action,  it  is  not  eafy  to  fay  ^ 
but  more  probably  it  is  owing  to  the  refiftance  to  its 
adion  inherent  in  a living  part. 

Of  digestion.  By  trituration  and  maflication,  and 
the  union  of  the  faliva  with  food  in  the  mouth,  it  is 
merely  prepared  for  the  more  ready  aftion  of  the  fto- 
mach  upon  it.  No  farther  change  is  induced  upon  it 
than  the  divifion  of  its  parts  and  the  forming  of  a foft 
pulp.  But  in  the  ftomach,  the  firft  of  thofe  changes 
(probably  the  material  one)  is  performed,  which  by  a 
fucceflion  of  aflions  fits  the  nutritious  matter  for  being 
received  into  the  circulation  of  the  fluids  of  the  living 
body,  and  for  becoming  a component  part  of  the  ani- 
mal. For  now  the  gaftric  juice  ailing  on  this  fluid 
mafs  quickly  diflblves  the  digeflible  part,  and  entering 
into  union  with  it  produces  a new  fluid,  which  has 
been  called  chyme.  The  mafs  has  changed  its  fen- 
fible  and  chemical  properties ; it  has  fuffered  the  full 
aflion  of  the  ftomach,  and  by  the  gradual  and  fuccef- 
five  mufcular  aftion  of  the  ftomach  it  is  fent  into  the 
duodenum.  The  contents  of  the  ftomach  conflft  of 
air  (partly  fwallowed,  partly  extricated  by  chemical 
change,  but  ftill  more  in  all  probability  by  the  heat)  5 
of  chyme ; and  of  a groffer  part  incapable’  of  beco- 
ming nutritious,  and  the  feparation  of  which  from  the 
chyme  is  accomplifhed  by  the  aflion  of  the  canal, 
•Now  the  ftomach  being  ftimulated  by  fulnefs,  by  fla- 
tus, and  more  ftill  by  the  peculiar  irritation  of  the 
food  to  which  it  is  natural  to  fuppofe  its  fenfibility  is 
adapted,  the  mufcular  coat  is  brought  into  aflion,  and 
the  contents  of  The  ftomach  delix'ered  into  the  duode- 
num. Here  having  additional  ingredients,  it  is  farther 

changed 
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changed  m its  nature,  and  approximates  more  to  that 
of  the  fluids  circulating  in  the  vefTels,  It  is  called 
chyle ; it  has  become  a white  milky  fluid,  which  by 
the  property  of  the  living  furface  of  the  villous  coat  h 
feparated  from  the  mafs,  and  abforbed  by  the  lafteal 
veffels  of  the  ihteftines 

Hunger  and  thirst.  We  are  folicited  to  take 
food  by  the  uheafy  fenfation  of  hunger,  and  by  the 
anticipation  of  the  voluptuous  fating  of  the  appetite, 
and  by  the  pleafures  of  the  palate.  Hunger'  is  confi* 
dered  as  the  efled  of  the  attrition  of  the  fenfible  coats 
of  the  ftomach  upon  each  other  by  the  periftaltic  mo» 
tion  of  the  flomach  and  compreflion  of  the  vifcera. 
This  appears  to  be  too  mechanical  an  explanation. 
If  the  fenfation  proceeded  merely  from  fuch  attrition 
of  the  coats  of  the  ftomach,  food  received  into  the 
ftomach  would  be  more  likely  to  aggravate  than  to 
aflliage  the  gnawing  of  hunger ; to  excite  the  action  of 
the  ftomach  would  be  to  excite  the  appetite,  and  an 
Irritable  ftomach  would  be  attended  with  a voracious 
defire  of  food.  Something  more  than  mere  emptinefs 
is  required  to  produce  hunger.  . There  appears  to  be 
a deficiency  of  the  due  ftimulus  to  the  ftomach,  and  a 
confequent  uneafy  fenfation  which  is  allayed  by  fulnefs. 
Hunger  does  not  appear  to  be  occafioned  by  ftimulus, 
but  by  a want  of  due  excitement,  by  which  the  irrita- 
bility of  the  coats  and  aftion  of  the  velfels  -are  as  it 
were  fuffered  to  accumulate  ; and  this  tenfion,  and 
irritation,  and  fuliiefs  of  veflels,  is  relieved  by  the  food, 

^ Sqjc  fariher  of  the  laaeal  and  abforbent  fyllem. 
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which  excites  the  aAlon,  draws  out  the  fluidsj  atid 
gives  aftivity  to  the  fyileni  of  yeflels. 

Tbjrst  k feated  in  the  tongue,  fauces,  cefophagus, 
and  ftocnach.  It  depends  on  the  ftate  of  the  fecretions 
which  bedew  thefe  parts,  and  arifes  either  from  a defi- 
ciency of  fecretion  or  from  an  unufiially  acrid  ftate  of 
it.  It , would  appear  to  be  placed  as  a “monitor  calling 
for  the  dilution  of  .the  fi,ui(^s  by  drinh,  when  they  have 
been  exhavtfted  by  the  fatigtte  of  the  body  and  by  per- 
:fplr^tion,%or  when  the,contents  of  the  ftomach  require 
a more  fluid  ftatej-^the  more  eafily  to  fuffer  the  necef- 
fary  chaugeS  of.dig.eftIon. 

The  cardiac  orifice  is  the  chief -feat  of  all  fenfatlons 
of , the  ftomach  both  natural,  and  unufual,  as  it  is  the 
moft  fenfible  part  of  the  ftomach.  Indeed  we  might 
prefume  this  much  by  turning  to  the  defeription  and 
plates  of  the  nerves ; for  we  ftiall  find  that  this  upper 
part  of  the  ftomach  is  provided  in  a peculiar  manner 
With  nerves,  the  branches  of  the  par  vagum. 

The  fympathy  of  the  ftomach  with  the  reft  of  the 
inteftinal  canal,  the  connedlion  of  the  head  and  .ftomach 
in  their  affedlions,  the  effect  of  the  diforder  of  the  fto- 
mach  on  the  a£tion  of  the  vafcular  fyftem  and  of  the 
Ikin,  and  the  ftri£lconfent  and  dependence  betwixt  the 
ftomach  and  diaphragm  and  lungs,  and  in  a particular 
manner  .wi^^h  the  womb,  tefticle,  &c. — and  again,  the 
connexion  of  the  ftomach  with  the  animal  ceconomy, 
as  a whole, — muft  .not  efcape  the  attention  of  the  ftu« 
dent  of  medicine. 
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OF  THE  SMALL  INTESTINES, 

The  fmall  inteftines  are  defcribed  as  that  part  of  the 
mteflinal  canal  which  is  betwixt  the  pyloric  orifice  of 
the  fiomach  and  the  valve  of  the  colon.  They  are 
reckoned  in  length  at  four  or  five  times  the  height  of 
the  body  : they  form  that  part  of  the  canal  in  which 
the  digeflion  is  completed,  and  the  nutritious  fluids 
abforbed  from  the  wade  of  the  ingefta.  They  are  com- 
monly fubdivided  into  the  duodenum,  jejunum,  and 

ileon  ^ or  more  Amply  into  the  duodenum  and  intefli- 
num  tenue  ^ 

f 

OF  THE  DUODENUM. 

The  duodenum  ftands  diftinguifhed  from  the  ge- 
neral trad  of  the  fmall  inteftines  by  its  fhape,  connec- 
tions, and  fituation.  It  is  greatly  larger  than  any 
other  part  of  the  frnall  inteflines  \ irregularly  circular; 
more  flefhy  ; and,  although  it  has  fewer  pllcse,  it  is  more 
glandular  and  more  vafcular : but  its  greateft  peculi- 
arity, and  that  which  mud  convince  us  of  its  impor- 
tance m the  animal  oeconomy,  and  of  the  necefTity  of 
attending  to  it  in  difeafe,  is  this,  that  it  is  the  part  which 
receives  the  biliary  and  pancreatic  duds,  and  in  which 
a kind  of  fecond  dage  of  digedion  takes  place  ; and  that 
by  the  diforder  of  thefe  fecretioiis  it  mud  be  primarily 
affeded.  The  duodenum  takes  a courfe  acrofs  the 
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fpine  from  the  orifice  of  the  (lomach  until  it  touches 
the  galhbladder.  Firfl  it  goes  in  a direclion  down- 
ward ; then  it  pafies  upward  till  it  touches  the  gall- 
bladder ; then  making  a fudden  turn  it  defcends  di- 
redly  near  to  the  right  kidney,  and  is  then  involved  in 
the  lamina  of  the  mefocolon ; it  then  takes  a fweep 
towards  the  right  fide,  obliquely  acrofs  the  fpine,  and  a 
little  downward  ; it  afterwards  runs  behind  the  head  of 
the  pancreas  and  the  great  veffels  palling  to  the  fmall 
intelUnes  betwixgthe  vena  cava  and  the  vena  porta! ; 
and  then  again  toward  the  left  of  the  aorta,  but  ftill 
bound  down  by  the  root  of  the  mefocolon  This 
portion  of  the  intefiine  receives  its  name  from  being 
ufually  meafured  off  twelve  fingers  breadth,  or  from 
five  to  fix  inches,  from  the  orifice  of  the  flomach.  I 
have  always  preferred,  however,  a natural  and  not  an 
arbitrary  divifion,  and  have  confidered  that  portion  of 
the  intefiines  as  duodenum,  vvhich  is  above  the  lower 
lamina  of  the  mefocolon,  or  the  point  at  which  it 
emerges  from  the  ftricture  of  the  mefocolon.  As  in 
.this  extent,  befides  being  tied  down  to  the  fpine  by  the 
mefocolon,  it  has  the  peritoneum  refleded  off  from  it 
at  other  points,  we  have  to  remark  the  ligamentuni 
duodeni  renale,  ligamentum  duodeni  hepaticum. 

Although  we  fiiall  prefently  treat  of  the  coats  of  the 
fmall  inteRines  in  general,  yet  it  may  not  be  improper 
here  to  obferve  what  are  announced  as  peculiarities  in 


* How  comes  it  then,  feeing  the  acute  turns  of  this,  iate (line, 
that  Ruyfeh  calls  it  “ Intellinum  digitale,  vel  Intefcinum  redtum 
breviOimum  Adverfar.  Anat.  Decad.  11. 

See  a good  defeription  of  the  duodenum  by  M.  Laurent  Be- 
aaxxoli,  ia.the  TLuiMtloiiS'of  the  Academy  of  Bologna. 
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the  coats  of  this  firft  divifion.  The  firft  or  peritoneal 
coat  is  imperfed,  as  mull  already  be  underftood  : for  it 
does  not  inveft  the  whole  circumference  of  the  gut ; it 
ties  it  down  more  clofely,  or  it  merely  contains  it  in  its 
duplicature,  while  a greater  profufion  of  cellular  mem*- 
brane  accompanies  this  than  the  other  divifions  of  the 
inteftines.  The  miifcular  coat  Is  ftronger  than  that  of 
the  jejunum  and  ileon ; the  plies  formed  by  the  inner 
coats,  fmaller  than  thofe  of  the  other  part  of  the  fmall 
inteftihe,  and  having  more  of  a glandular  ftrudure. 
At  the  lower  part  of  the  firft  incurvation  of  the  duode- 
num, the  inner  coat  forms  a particular  procefs  like  to 
thofe  which  are  called  valvulse  conniventes  ; and  in  this 
will  be  difcovered  the  opening  of  the  biliary  dud, 
within  which  -alfo  the  dudiis  pancreaticus  generally 
opens. 

it  is  not  without  feme  reafon  that  anatomifts  have 
confidered  the  duodenum  as  a fecond  ftomach,  calling 
it  ventriculus  fecundus,  and  fuccenturiatus^  for  there  is 
here  performed  a change  upon  the  food,  converting 
the  chyme,  (as  they  have  chofen  to  call  it,)  which  is 
formed  in  the  ftomach,  into  perfed  chyle.  But  to 
fuppofe  that  the  chyme  is  perfeded  in  the  duodenum, 
is  to  fuppofe  the  biliary  and  pancreatic  fecretions  ne- 
ceflary  to  the  formation  of  chyle ; a point  which  is  not 
allowed : for  many  fuppofe  that  the  bile  is  merely  a 
ftitnulus  to  the  inteftines,  holding  a controul  over 
their  motions ; others,  that  it  is  ufeful  only  in  fepara- 
ting  the  chyle  from  the  excrement ; or  again,  that  the 
bile  is  decompofed,  part  entering  into  the  compofition 
of  the  chyle,  while  the  other  goes  into  that  of  the 
fseces : it  feems  to  beftow  upon  them  a pow’er  of  fti- 
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mulatiiig  the  inteilinal  canal  in  a greater  degree ; and 
as  the  chyle  is  formed  occafionally  without  the  pre- 
fence of  bile,  we  may  be  induced  the  more  readily  to 
allow  that  the  bile  does  not  in  the  natural  aftions  and 
relations  of  the  fyflems  enter  into  the  compofitlon  of 
the  chyle.  At  all  events,  we  fee  that  it  is  the  bile 
which  is  the  peculiar  ilimulus  of  the  inteftinal  canal, 
and  that  when  interrupted  in  its  difcharge  from  the 
dufls,  rhe  motions  of  the  belly  are  how,  and  coflive- 
nefs  is  the  coiifequence. 

We  fee,  then,  that  at  all  events  there  are  poured  in- 

to  the  duodenum  from  the  liver  and  pancreas,  fecretions 

/ 

which -have  an  extenfive  effed  on  the  fyhem  of  the 
vifccra  i and  we  mull  acknowledge  that  the  derange- 
ment of  thefe  fecretions  muh  operate  as  a very  frequent 
and  powerful  caufe  of  uneaiinefs,  and  that  the  duode- 
num mud:  often  be  the  feat  of  difeafe  and  diftreffing 
fymptoms.  We  may  obferve  that,  from  the  courfe  of 
the  duodenum,  pain  in  it  fhould  be  felt  under  the 
feventh  or  eighth  rib,  palling  deep,  feeming  to  be  in  the 
feat  of  the  gall-bladder,  and  ftretching  towards  the 
light  hypochondrium,  and  to  the  kidney,  and  again 
appearing  as  if  on  the  loins.  W^e  may  obferve  farther, 
thaf  from  the  connedfions  of  this  portion  of  the  intef- 
tine,  and  from  the  manner  m which  it  is  bracea  down 
by  the  mefocolon,  fpafm,  when  flatus  Is  contained  in  it, 
will  fometimes  produce  racking  pains.  Nay  farther, 
when  the  irregularities  of  digeftion  aifeft  the  duode- 
num, and  fpafm  and  diftention  follow;  the  diftenlion 
caufes  it  to  prefs  upon  the  gall-bladder,  and  the  pref- 
fure  and  the  excitement  together  caufe  an  irregular  and 
often  an  immoderate  flow  of  bile,  which  with  the 
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a-crid  (late  of  the  food  produces  anxieties  and  increafed 
pain,  inverted  motion,  vomiting,  and  even  cholera 

We  muff  not  forget,  that  the  inverted  a£lion  of  the 
ftomach  draws  quickly  after  it  the  inverted  motion  of 
the  duodenum.  It  may  be  of  confequence  to  attend 
to  this  in  the  operation  of  an  emetic5  for  the  fcomach, 
will  fometimes  appear  to  be  difcharging  foul  and  bili- 
ous matter  which  we  naturally  may  fuppofe  to  have 
been  lodged  in  it,  but  which  has  adlually  flowed  from 
the  duodenum,  or  has  even  come  recently  from  the 
dudls  in  confequence  of  the  operation  of  the  vomit  jx 

From  a defect  in  the  natural  degree  of  the  fiimula- 
ting  power  of  the  bile,  it  will  accumulate  in  the  duode- 
num, occafioning  anxiety  and  lofs  of  appetite,  and  even 
congeRion  of  blood  and  a jaundiced  flcin  ; we  may  cer- 
tainly affirm  that  thefe  at  leaft  are  often  connedfed. 
Such  accumulation  in  the  duodenum  muff  be  attended 
with  a languid  adfion  of  the  whole  canal,  and  inactivity 
of  the  abdominal  vifcera,  becaufe  the  periftaltic  motion 
is  begun  here  in  the  natural  aCtion  of  the  intedines ; 
and  if  its  peculiar  ftimulus  be  deficient,  fo  mu(t 
that  of  the  whole  fyftem  of  the  vifcera.  Hence  the 
neceffity  of  roufing  and  evacuating  the  whole  canal. 

I may  farther  obferve,  thrit  it  has  been  the  opinion 
of  the  moll  refpeCtable  old  phyficians,  thofe  whofe 

^ Indeed  vomiting  in  confequence  of  concuffion  and  compref- 
fion  upon  the  whole  contents  of  the  abdomen,  and  in  a par- 
ticular manner  on  the  liver,  affords  mod  powerful  means  of 
operating  upon  the  infarilion  and  remmra  of  the  blood  in  the 
bepatic  fyftem.  _ 

j-  See  S.andifort,  vol.  Hi.  p.  288.  See  Hoffman. 
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knowledge  of  difeafes  has  been  drawn  from  an  acquaint- 
ance with  anatomy,  from  the  frequent  infpedion  of 
dead  bodies,  and  the  obfervation  of  the  fymptorns  du- 
ring life,  that  the  ftudy  of  the  difeafes  conne61ed  with 
the  duodenum  is  the  moft  important  which  can  occupy 
the  attention  of  the  medical  enquirer. 

OF  THE  SMALL  INTESTINES  IN  GENERAL. 

The  fmall  inteftines,  under  the  name  of  jejunum 
and  ileon,  occupy  the  fpace  in  the  middle  and  lower 
part  of  the  abdomen,  the  great  mafs  forming  convolu-^ 
tions  in  the  umbilical  region.  The  cylindrical  canal 
of  the  fmall  inteftines  is  gradually  and  imperceptibly 
diminiftied  in  diameter  as  k is  removed  from  the  lower 
orifice  of  the  ftomach  ; fo  that  the  termination  of  the 
ilion  in  the  caput  coli  is  confiderably  fmaller  than  the 
duodenum.  This  tra(k  of  the  fmall  inteftines  performs 
the  moft  important  function  of  the  chylipoetic  vifcera 
(if  any  can  be  faid  to  be  peculiarly  important  where 
the  whole  is  fo  ftridly  connected) ; for  here  the  food  is 
moved  flowly  onward  through  a length  of  inteftine 
more  than  four  times  the  length  of  the  body  *,  and  ex- 
pofed  to  a furface  amazingly  extended  by  the  pendu- 
lous and  loofe  duplicatures  of  the  inner  coat.  Here 
the  fseces  are  gradually  feparated  from  the  chyle,  and 
the  chyle  adhering  to  the  villi  is  abforbed  and  carried 
into  the  fyftem  of  velfels. 

* The  whole  length  of  the  mteftmal  canal  is  generally 
clllmated  at  from  fu  to  feveu  times  the  length  of  the  whole 
body. 
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The  JEJUNUM*  is  the  upper  portion  of  the  ftnall 
inteftine.  Its  extent  is  two-fifths  of  the  whole.  Its 
convolutions  are  formed  in  the  umbilical  region. 

The  ILEON  lies  in  the  epigaftiic  and  ileac  regionsjur- 
rounds  the  jejunum  on  the  fidcvS  and  lower  part,  and 
forms  three-fifths  of  the  whole  extent  of  the  inteftine  from 
the  mefocolon  to  the  valve  of  the  colon.  The  coats  of  the 
ileonare  generally  defcribed  as  thinner  and  paler;  the 
valvular  projections  of  the  inner  coat  lefs  confpicuous ; 
and  the  mucous  glands  are  apparent  in  the  lower  por- 
tion. The  feveral  parts  however  of  this,  which  we  may 
call  the  long  inteftine  f,  do  not  preferve  a very  exaCl 
relation  in  regard  to  their  place  in  the  belly,  but  in 
their  motions  they  may  be  drawn  to  the  right  or  left, 
upward  or  downward.  This  however  I am  convinced 
takes  place  in  a much  lefs  degree  than  is  generally  be- 
lieved. 

There  is  fometimes  found  a lufus  in  the  lower  part 
of  the  ileon  before  it  paffes  into  the  colon ; a blind 
pouch  or  caecum  is,  as  it  were,  -attached  to  thedliou 
refembling  the  caput  coli.  i have  found  this  in  one 

* So  named  from  its  being  more  generally  empty.  Indeed 
the  higher  parts  of  the  canal  can  never  be  diftended,  becaufc 
the  contents  pafs  (lowly  and  gradually  and  with  little  inter- 
ruption through  them  ; but  they  are  in  a manner  accumulated 
below. 

f We  may  then  fpeak  of  the  fmall  inteftines  in  general,  mean- 
incT  the  whole  tra6t  from  the  ilomach  to  the  great  inteftine  \ the 
duodenum  being  the  Ipace  betwixt  the  ilomach  and  the  lower 
lamina  of  the  mefocolon,  the  long  inteftine  being  the  trad  ex- 
tending from  the  duodenum  to  the  colon. 
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inflance  only.  Sometimes  there  is  more  than  one  in 
the  courfe  of  the  iieon 


MIN[JTE  structure  of  the  small  intestines. 

We  have  in  feme  meafure  anticipated  the  general 
enumeration  and  chara(S:er  of  the  coats  of  the  inteflines, 
by  what  has  been  faid  upon  the  coats  of  the  ftomach ; 
for  we  have  here  to  diflinguifh  the  four  great  coats, 

the  peritoneal,  the  mufcular,  the  vafcular,  and  vilious 
coats, 

THE  PERITONEAL  COAT  AND  MESENTERY. 

The  peritoneal  coat  of  the  fmall  inteflines  is  of  the 
fame  nature  with  that  of  the  flomach,  liver,  fpleen,  &c. 
It  is  a thin,  fmooth,  pellucid  membrane.  On  the  fur- 
face  it  has  a moiflure  exuding  from  its  pores ; and  it 
firmly  adheres  to  the  mufcular  fibres  beneath.  Its 
tranfparency  makes  the  mufcular  fibres,  blood-veffels, 
and  lymphatics  eafily  diftinguifhable ; and  when  it  is 
differed  or  torn  up,  the  longitudinal  mufcular  fibres 
will  be  found  in  general  attached  to  it.  Its  ufe  is  to. 
give  a fmooth  furface  and  flrengthen  the  intefline,  and 
in  a great  meafure  to  limit  the  degree  of  this  diflen- 
tion. 

* The  appendices  caicales  of  the  iieon  have  'given  birth  to  a 
curious  quehion  in  the  pathology  of  hernia.  See  Hernia  ab  ilii 
diverticulo/'’  Morgagni,  Adv.  Anat.  III.  Hernie  formee  par 
I’appendice  de  Tileon.”  Littre,  Mem.  de  TAcad.  Royale  des 
Sciences,  an  1700;  Ruyfch,  Palfin,  Sic.  See  cafes  of  anus  at  the 
groin  in  the  Mufeum,  Surgeons’  Square. 
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The  peritoneal  coat  of  the  inteftine  is  continued  and 
refleded  off  upon  the  veflels  and  nerves  which  take 
their  courfe  to  the  inteftine : or,  what  is  the  fame 
thing,  and  indeed  is  the  more  common  defcription,  the 
two  lamina  of  the  peritoneum  which  form  the  mefen* 
tery,  after  proceeding  from  the  fpine  and  including 
the  veftels,  nerves,  and  glands  belonging  to  the  tradl 
of  the  inteftine,  inveft  the  cylinder  of  the  inteftine  un- 
der the  name  of  peritoneal  coat  The  mefentery  is 
compofed  of  membranes,  glands,  fat,  and  the  feverai 
fyftems  of  veftels,  arteries,  veins,  ladleals,  and  nerves. 
As  in  reality  it  is  a produflion  of  the  peritoneum,  it 
may  be  faid  to  arife  from  the  mefocolon,  or  the  mefo- 
colon  from  the  mefentery,  reciprocally.  But  at  pre- 
fent  we  may  trace  the  mefentery  from  the  root  of  the 
mefocolon  5' — for  the  jejunum,  emerging  from  under 
the  embrace  of  the  mefocolon,  carries  forward  the  peri- 
toneum with  it ; and  the  laminm  of  the  peritoneum, 
meeting  behind  the  gut,  include  the  veftels  which  pafs 
to  it  and  form  the  mefentery.  This  conneclion  of  the 
fmali  inteftines  by  means  of  the  prolongation  of  the 
peritoneum,  while  it  allows  a confiderable  latitude  of 
motion,  preferves  the  convolutions  in  their  relations, 
and  prevents  them  from  being  twifted  or  involved. 
But  it  is  by  the  walls  of  the  abdomen  that  the  inteftines 
as  well  as  the  more  folid  vifpera  are  fupported  ; for 
when  the  bowels  efcape  by  a wound,  a portion  of  an 
inteftine  will  hang  down  upon  the  thigh,  uareftiained 
by  the  connection  with  the  mefentery. 

^ See  Plate  I.  5.  6.  7.  8.. 
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The  mefentery  begins  at  the  iaft  turn  of  the  duode- 
num, or  beginning  of  the  jejunum.  Its  root  runs 
obliquely  from  left  to  right  acrofs  the  fpine.  Here 
it  has  no  great  extent ; but  as  it  is  prolonged  toward 
the  inteftines,  it  fpreads  like  a fan,  fo  that  its  utmod 
margin  is  of  very  great  extent ; which  may  be  con- 
ceived when  we  confider  that  it  is  attached  to  the  whole 
extent  of  the  fmall  inteflines.  In  the  middle  of  the 
fmall  intedine,  the  mefentery  has  its  greatefl  extent  or 
breadth  ; towards  the  beginning  of  the  duodenum  and 
the  termination  of  the  ilion,  it  is  Ihorter,  and  more 
dbfely  binds  down  the  intehine. 


MUSCULAR  COAT  OF  THE  INTESTINES. 

There  is  not  a more  important  point  of  confidera- 
lion  in  the  anatomy  of  the  vifcera,  than  this  of  the  ac-' 
tion  of  the  mufcular  coat.  The  appearance  a/id  courfe 
of  the  fibres  lhall  firfl  be  defcribed,  then  their  action, 
and  laftly  their  eiiecl;  in  difeafe. 

The  peritoneum  is  united  to  the  mufcular  coat  by  a 
very  delicate  and  denfe  cellular  membrane  5 which  in 
the  enumeration  of  the  coats  we  mult  call  the  hril 
cellular  coat,  but  which  really  does  not  dcferve  the 
name  of  a didinCt  coat ; for,  as  already  faid,  the  outer 
lamina  of  the  mufcular  coat  is  raifed  with  the  peritone- 
um, and  - adheres  intim^ately  to  it.  The  fibres  of  the 
mufcular  coat  of  the  inteflines  are  hnipler  than  thofe 
of  the  flomach  ; for* here  there  ^are  only  two  fets  of 
fibres,  the  longitudinal  and  circular  fibres.  The  outer 
ilratum  confifis  of  the  very  minute  and  delicate  longi- 
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tudinal  fibres.  Indeed,  when  the  fyftem  has  been  ex- 
haufled  by  a long  and  debilitating  illnefs  with  fcarCelf 
any  excitement  of  the  inteftinal  canal,  thefe  fibres  are 
not  to  be  obferved.  In  a man  who  has  been  cut  fud- 
denly  off  by  difeafe,  or  who  has  died  a violent  death, 
they  become  more  demonflrable  ; and  in  difeafes  where 
there  has  been  congeftion  and  excited  action  in  the 
intedines,  they  are  of  courfe  dill  dronger  and  more 
difcernibie.  The  internal  dratum  of  the  mufcular 
fibres  is  much  dronger  and  more  eafily  demondrated. 
Thefe  fibres  will  be  obferved  much  dronger  about  the 
duodenum  and  upper  part  of  the  jejunum,  but  they 
become  weaker  and  more  pellucid  towards  the  extre- 
mity of  the  ileon.  Tracing  any  particular  fibre  of  the 
circular  dratum,  it  is  found  to  form  only  a fegment  of 
a circle,  a part  of  the  circuti  of  the  intedine.  It  Teems 
lod  amongd  neighbouring  fibres  or  cellular  connec- 
tions ; but  dill,  taken  together,  the  circular  mufcular 
fibres  uniformly  furround  the  v/hole  gut 

To  account  for  that  adion  of  the  intedines  which 
urges  on  the  food,  we  may  fuppofe  a greater  degree  of 
irritability  and  adivity  to  refide  in  the  upper  portion, 
where  of  courfe  is  commenced  that  adion  which  is 
fuccedively  propagated  downward,  carrying  the  feces 
into  the  lower  part  of  the  canal.  Some  anatomids 
have  ingenioufly  imagined  that  the  inner  dratum  of 
fibres  furrounds  the  intedine  not  in  a circular  direction, 
as  was  aderted  by  Willis,  but  obliquely  and  in  a fpiral 
courfe;  from  v/hich  followed  a fimple  explanation  of 

* Morgagni  Adverfuria  Anatomica  III.  Animadverfio  V. 

their 


\ 


OF  THE  SMALL  INTESTINES, 


y6 

their  effect,  fince  the  contradlion  of  the  fibre  winding 
lower  in  the  intefline  purfued  the  contents  with  a uni- 
form progrefTive  condriclion. 

Phyfiologifls  have  made  a diflindlion  in  the  motion 
which  they  have  obferved  in  the  inteftines  of  living 
animals.  The  one  they  call  the  vermicular,  and  the 
other  the  periflaltic  motion.  Upon_  looking  Into  the 
belly  of  a living  animal,  or  of  one  newly  killed,  there 
may  be  obferved  a motiq|i  among  the  inteftines,  a 
drawing-in  of  one  part  and  a diftention  and  elongation 
of  another  part  of  the  convolution.  This  motion  has 
feme  refemblance  to  the  creeping  undulating  motion 
of  a reptile,  and  has  got  the  name  of  vermicular  mo- 
tion. On  the  other  hand,  the  diredt  contra(ftion  of 
the  gut  by  the  conftriftion  of  the  circular  fibres  is  the 
periftaltic  motion.  We  muft  not  however  allow 
ourfelves,  from  the  loofe  exprefiion  of  authors,  to 
imagine,  that  thefe  circular  ftreight  fibres  afl  feparate- 
ly : on  the  contrary,  excited  by  the  fame  ftimulus, 
they  have  a fimultaneous  motion  to  the  effect  of  ac- 
complhhing  the  perfect  contraefion  of  the  gut  and 
motion  of  its  contents 

While  the  ftimulus  is  natural,  the  contraftion  of  the 
mufcular  coat  is  in  a regular  feries  from  above  down- 
ward, and,  the  lower  part  contraftiag  before  the  upper 
is  completely  relaxed,  the  food  muft  be  urged  down- 
ward into  the  lower  portion.  I fhould  even  Imagine 
that  the  lower  portion  is  relaxed,  from  its  more  ufu^l 

t 

* Neither  citn  I allow  that  the  acting  of  the  longitudinal  fibres 
in  one  portion  of  an  intefline  dilates  that  which  is,  below,  other- 
ways  than  by  the  compreiTion  of  fgod  and  flatus. 
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degree  of  tenfion^  or  flighter  permanent  degree  of 
adion 

/ 

ANTIPERISTALTIC  MOTION. 

When  the  fucceffive  contraffion  of  the  miifcular 
fibres  of  the  inteftines  is  oppofed  in  its  natural  courfe 
downward^  either  by  a violent  ftimulus  (the  effed  of 
which  is  to  caufe  a more  permanent  contradion  in  the 
coats,  and  one  which  does  not  readily  yield  to  the 
relaxation  that  follows,  as  in  the  natural  contradion);, 
or  when  there  is  a mechanical  and  obilinate  interrup- 
tion to  the  contents  of  the  bowels ; then  is  the  natural 
adion  reverfed.  This  antiperidaltic  motion  mud  anfe 
thus ; a portion  of  the  intefline  being  condrided,  and 
not  yielding  to  the  contradion  winch  in  the  natural  ac- 
tion of  the  gut  Oiould  follow  in  order,  the  motion  of  the 
gut  mud  be  dationary  for  a time,  until  the  part  above  is 
again  relaxed ; when,  the  contents  of  the  inted  ine  finding 
a free  paffage  upwards,  and  that  portion  contrading  and 
propelling  the  matter  dill  upwards  and  retrograde, 
(fince  it  is  oppofed  by  the  contradion  below,)  a feries  of 
retrograde  or  antiperidaltic  motions  are  produced. 
The  courfe  of  the  adion  is  changed  ^ the  contradion 

^ From  the  experiment  of  Haller  and  of  others,  it  is  proved 
that  the  irritability  of  the  intehines  long  furvives  that  of  the 
heart : that  the  inteft ines  are  in  general  m lively  motion,  wheil 
no  motion  can  be  obferyed  in  the  ifomach  : but  that  fometimes  the 
^motion  of  the  ftomach  continues  longer  than  that  of  the  intehines. 
It  is  proved  alfo  that  the  adtion  of  the  inteftine  is  adequate  to  the 
motion  downward  and  the  difcharge  of  feces,  without  the  aid  of 
the  abdominal  mufcles.  See  Mm,  par  Haller  fur  lee  Mouvemms  des 
Intefines^ 
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of  the  gut  IS  not  followed  by  the  dilatation  of  the  part 
below,  but  by  that  of  the  part  above.  By  this  means 
the  matter  of  the  lower  portion  of  the  inteftinal  canal 
is  carried  into  the  upper  part,  and  there  a(fl’ng  as  an 
unufual  flimulus  it  aggravates  and  perpetuates  the  un- 
natural adion.  Nay,  from  experiments  it  appears  that 
a permanent  irritation  will  caufe  an  accelerated  motion 
in  both  directions,  that  from  the  point  aimulated  there 
will  proceed  downward  the  regular  feries  of  contrac- 
tions and  dilatations,  while  the  motion  is  fent  upwards 
and  retrograde  from  the  fame  point  of  the  intefliine  ' 
toward  the  ftomach  *.  And  this  obfervation,  the  exhi- 
bition of  medicine  and  the  difeafes  of  the  inteftines 
confirm,  But  farther  we  may  obferve,  that  the  food 
is  not  uniformly  moved  downward ; it  is  Ihifted  and 
agitated  by  an  occafional  retrograde  motion  thus  i 


\ y ' ' / ■ 

I ^ ^ t / ' ■ ' - ' ■ 

The  portion  of  the  inteftine  included  under  A con- 

t 

trails  and  fends  its  contents  into  B.  B contracling 
fends  its  fluid  contents  in  part  backward  into  A,  but 

* Haller,  loc.  cit.,  Exper.  424. 
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in  a greater  proportion  into  C.  While  the  contents 
of  the  mjddle  portion  are  fent  into  the  lower  part  in  a 
greater  proportion  than  into  'the  higher  divifion,  the 
tendency  of  the  food  will  be  in  its  natural  courfe^ 
downward  ; whild  at  the  fame  time  it  fuffers  an  alter- 
nate motion  backward  and  forward  ; fo  that  it  is  more 
extenfively  applied  to  the  abrorbing  furface  of  the 
inteflines. 

The  dimulus  to  the  intedines  is  matter  applied  to 
their  inner  coat  5 and  although  there  is  much  fympa^ 
thy  in  the  whole  canal,  yet  unlefs  there  be  niatter 
within  a portion  of  the  canal,  that  particular  part  has 
little  adion.  Accordingly,  when  there  is  obdrudiori 
to  the  courfe  of  the  aliment,  by  whatever  caufe  it  may 
be  produced,  the  portion  below  becomes  (lirunk  and 
pale,  and  free  from  the  eiTeds  of  inflammation  ; while 
that  ftimulated  by  the  food,  being  in  a high  ftate  of 
excitement,  irritated  by  the  prefence  of  matter  which 
it  is  unable  to  fend  forward,  evacuated  only  partially 
by  an  unnatural  and  highly  excited  retrograde  adion, 
it  becomes  large,  thick  in  its  coats,  flrong  in  its  muf- 
cular  fibres,  and  greatly  inflamed,  till  it  tefminate  af 
iall  in  gangrene 

The  unufual  excitement  of  the  mufcular  fibres  pro- 
duces a very  curious  effed  in  the  iatus-fufceptio,  or  the 

* Haguenot  gives  an  experiment:  iliuftrating  the  caufe  ofiieus. 
He  tied  a ligature  about  the  inteftiiie  of  a cat,  and  found  no  an-^ 
tiperillaltic  motion  excited.  This  is  not  wonderful ; it  is  the 
excitement  arifing  from  matter  within  the  gut,  to  which  there  is 
no  exit,  and  not  the  Ifridlure  of  it,  which  is  the  caufe  of  the  vio-^ 
lent  fymptoms. — A cafe  in  the  Mufeum  will  give  the  young 
ftudent,  a correct  judgment  on  this  fubjedu 

flipping 
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ilipping  of  one  portion  of  the  gut  within  another^ 
This  may  be  done  by  applying  acrid  matter  to  the  in- 
teftines  of  living  animals ; and  I have  no  doubt  that 
it  has  been  produced  by  giving  purges  too  ftrong  and 
Simulating  in  cafes  of  obftnidion  of  the  bowels.  By 
the  contraclions  of  the  mufcular  coat  greatly  excited, 
the  inteSine  is  not  only  diminiftied  in  diameter  fo  as 
to  refemble  an  earth-worm  but  in  length  aifo.  This 
great  contraction  of  the  outer  coats  accumulates  the 
vafcular  and  villous  coat  as  if  into  a heap  ; which  from 
the  compreffion  of  the  mufcular  coat  is  forced  into  the 
neighbouring  relaxed  portion.  This  firft  flep  leads 
only  to  a fucceffion  of  aClions ; for  the  fibres  of  the 
relaxed  or  uncontraCted  part,  fenfible  to  the  prefence 
of  this  accumulated  and  turgid  villous  coat,  contracts 
in  fucccflion  fo  as  to  draw  a part  of  the  contracted  gut 
within  the  relaxed  portion.  If  the  irritation  is  done 
away  or  ceafes  quickly,  as  in  the  experiments  on  ani- 
mals, another  turn  of  the  intefline  coming  into  play 
diftends  this,  and  undoes  the  intus-fufceptio.  But  if 
the  caufe  continues,  the  intus-fufceptio  is  continued ; 

- the  included  part  of  the  gut  is  farther  forced  into  the 
other.  By  thefe  means  the  veiTels  going  to  the  in- 
cluded part  are  interrupted  ; the  villous  coat  fvvells 
more  and  more  ; and  feveral  feet  of  the  upper  portion 
of  the  inteftine  is  often  in  this  way  fwallowed  down. 
It  is  not  however  in  the  natural  courfe  downward  that 
this  preternatural  aClion  alv/ays  proceeds ; for,  as  the 
excitement  is  violent  and  unlike  the  ufual  fliinulus  of 

*‘See  Haller's  Experiments  ; and  “ DilTenions  of  the  Atro- 
phia Ablaftatorum  j"  with  plates  j bj  Dr.  Cneyne. 
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food,  and  as  we  know  that  an  unufual  excitement  Is 
very  apt  to  caufe'  an  inverted  adion,  it  often  happens 
that  the  intus-fufception  is  formed  by  the  lower  portion 
of  the  gut  included  in  the  upper  part. 

VASCULAR  COAT. 

This  third  coat  of  the  intellineSjOr  what  is  commonly 
oalled  the  nervous  coat,  is  a ftratum  of  cellular  mem- 
brane  in  which  the  veflels  of  the  gut  are  diflributed.  It 
might  with  equal  propriety  be  called  the  cellular  coat ; 
and  is  indeed  what  fome  anatomifts  have  called  the 
third  cellular  coat.  By  inverting  the  gut  and  blowing 
ftrongly  into  it,  the  peritoneal  coat  cracks  and  allows 
the  air  to  efcape  into  this  coat ; which  then  fwells  out, 
demonftrating  its  ftrudure  to  be  completely  cellular 
Its  ufe  evidently  is  to  fulFer  the  arteries,  veins,  and 
lymphatics  to  be  didributed  to  fuch  a degree  of  minute- 
nefs  as  to  prepare  them  for  redeftion  into  the  lad  and 
innermod  coat,  and  for  entering  into  the  drudlure  of 
the  villi : for  they  come  to  the  extremity  of  the  nieifen- 
tery  as  condderable  branches,  but  forming  in  this  coat 
d uniform  texture  of  vedels,  their  extreme  branches 
are  finally  didributed  to  the  inner  coat.  This  is  the 
coat  in  which,  in  fome  parts  of  the  intedines,  little 
glands'  or  cript^  are  lodged. 

• An  experiment,  to  which  Albinu’s  attaches  much  impor* 
tance.  See  alfOj  in  the  Acad,  de  Boiognaj,  a paper  by  Mr,  D.  G. 
Galeati  on  the  flelhy  coat  of  the  ilomach  and  inteftines. 
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VILLOUS  COAT* 

The  moft  curious  part  of  the  ftru£lure  of  the  inteC- 
tines  is  the  villous  or  inner  coat ; for  by  its  organiza- 
tion is  the  chyle  feparated  from  the  general  mafs  of 
matter  in  the  bowels,  and  carried  int'>  the  fyftem  of 
velTels*  To-  this  all  we  have  been  defcribing  is  merely 
fubfervient. 

The  villous  coat  has  a foft  fleecy  furface  ; and  being 
of  greater  extent  than  the  other  and  more  outward 
coats,  it  is  thrown  into  circular  plaits  which  hang  into 
the  intefline,  taking  a valvular  form*  They  have  the 
name  of  vALvuLiE  conniventes,^  Some  of  them  go 
quite  round  the  infide  of  the  int eft ine  ‘ others  only  in. 
part.  They  are  of  larger  or  fmaller  extent  in  different 
parts  of  the  canal : for  example;  they- begin  a very 
little  way  from  the  lower  orifice  of  the  ftomach  irre- 
gularly, and  tending  to  the  longitudinal  dire£lion ; 
further  down  they  become  broader,  more  numerous, 
and  nearly  parallel ; they  are  of  greater  length,  and 
more  frequent  in  the  lower  part  of  the  duodenum  and 
upper  part  of  the  jejunum.  Thefe  valvular  projedlions 
have  their  edges  quite  loofe  and  floating  in  the  canal  ^ 
and  from  this  it  is  evident  that  they  can  have  no  val- 
vular aaion.  Their  ufe  is  to  increafe  the  furface  ex- 
pofed  to  the  aliment ; to  enlarge  the  abforbing  furface; 
and  at  the  fame  time  to  give  to  it  fuch  an  irregularity 
that  the  chyle  may  lodge  in  it  and  be  detained  . Into 

* Superficies  internee  hujus  tunics  ad  menfuram^  geometri- 
allquoties  integumeiitorum  communium  fuperficlem  arnpli- 
tudine  faperat.’"  Soemmering*  volnri.  p.  295. 
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the  ftru(Sure  of  thefe  plicse  of  the  villous  coat,  the  vaf- 
cular  or  cellular  coat  enters,  and  generally  in  the  du- 
plicature  a fmall  artereal  and  venous  trunk  will  be 
obferved  to  run.  That  thefe  plicas  are  formed  chiefly 
by  the  laxity  of  the  conne6lion  and  the  greater  rela- 
tive extent  of  the  inner  coat,  is  apparent  upon  inverting 
the  gut,  and  infinuating  a blow-pipe  under  it,  for 
then  you  may  diftend  the  cellular  fubftance  of  the 
vafcular  coat  fo  as  entirely  to  do  away  the  valvute 
conniventes. 

The  pile  or  lanuginous  furface  from  which  this  coat 
has  its  name,  is  to  be  feen  only  by  a very  narrow  in- 
fpedion,  or  with  the  magnifying  glafs.  It  Is  owing  to 
innumerable  fmall  filaments  which  proje6:  from  the 
furface,  like  hairs  at  firfl;  view,  but  of  a flat  or  rounded 
figure  as  the  ftate  of  fulnefs  and  excitement  or  deple- 
tion (hows  them.  They  confifl;  (as  appears  by  the 
microfcope)  of  an  artery  and  vein,  and  ladeal  or  ab- 
forbing  veflfels,  and  to  thefe  we  may  furely  add  the  ex- 
tremity of  the  nerve.  They  have  a cellular  fl;ru£lure  j 
they  are  exquifitely  fenfible;  and,  when  flimulated  by 
the  prefence  of  fluids  in  the  inteflines,  are  erected,  and 
abforb  the  chyle.  They  are  the  extremities  of  the  lac- 
teal abforbing  fyftem,  and  their  ftriuTure  would  feem 
to  be  fubfervient  to  the  abforption  by  the  mouth  of  the 
ladeal  veflel 

But  the  furface  of  this  coat  is  not  only  an  abforbing 
one,  it  alfo  pours  out  a fecretion  : and  indeed  it  is  as  a 

■* 

• See  further  of  their  ftrudure  under  the  title  of  the  Lacteal 
and  Lymphatic  System,  in  this  volume,  where  the  fubjed:  of 
ablbrption  and  the  ftrudure  of  the  vilii  is  treated. 

^ ^ fecretine 
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fecreting  furfaee,  upon  which  medicines  can  that  it 
' is  to  us  one  of  the  mod  powerful  means  of  ailing  upon 
the  fydem  in  difeafe.  The  fluid  which  is  fupplied  by 
the  furface  of  the  inteflines  is  called  the  liquor  interi- 
cus  ; a watery  and  femipellucid  fluid,  refembling  the 
gaftric  fluid.  This  fluid, phyfiologifls  have  afledled  to' 
diftinguifh  from  the  mucous  fecretion  of  the  glands  of 
the  inner  furface  of  the  inteflines  j but  it  is  impoflible 
to  procure  them  feparate 

t 

i 

GLANDS . 

Anatomifls  have  obferved  fmall  mucous  glands 
feated  in  the  cellular  membrane  of  the  inteflines  f,  the 
dudls  of  which  they  defcribe  as  opening  on  the  villous 
furface  of  the  inteflines.  Ihey  are  feen  as  little  opaque 
fpots,  when  the  intefline  is  cut  in  its  length  and  held 
betwixt  the  eye  and  the  light.  They  have  been  chiefly 
obferved  in  the  duodenum  5 few  of  them  in  the  gene- 
ral tract  of  the  fmall  inteflines.  Little  collections  or. 
agmina  are  obferved,  which  increafe  in  frequency  to- 

♦ It  has  been  fuppofed  that  the  fluids  excreted  from  the  fur- 
f.icc  of  the  intcftines  were  furnifhed  by  very  minute  foramina 
(which  are  vifible  by  particular  preparation)  in  the  interftices  of 
the  villi.  See  the  letter  of  Malpighi  to  the  Royal  Society  of 
London  on  the  Pores  of  the  Stomach  ; and  the  paper-by  M.  Ga- 
leatl  in  tiie  Bologna  tranfaiflions  on  the  Inner  Coat,  which  he  calls 
the  Cribriform  Coat.  Thefe  pores,  according  to  Galeati,  are  vi- 
able through  the  whole  tratl  of  the  canal,  and  particularly  in 
the  great  intellines. 

f Peyriif.  Biblio.  Manget.  Brunnerus  de  glandulis  duodeni. 
Wipfer,  Morgagni,  Slc,  Thefe  he  fuppofed  additional  pancreatic 

glaudi. 
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ward  the  extremity  of  the  ileon.  It  is  natural  to  fup- 
pofe  that  as  the  contents  of  the  inteftines  become  in 
their  defcent  more  acrid  and  itimulating,  there  will  be 
a more  copious  fecretion  of  mucus  in  the  lower  intef- 
cines  for  the  defence  of  the  villous  coat. 


SECTION  IV. 

OF  THE  GREAT  INTESTINES. 

The  great  inteftines  form  that  part  of  the  inteflinal 
canal  which  is  betwixt  the  extremity  of  the  ileon  and 
the  anus*  They  differ  effentially ’from  the  fmall  intef- 
tines  in  their  fize,  form,  and  general  character ; and 

in  the  texture,  or  at  lead  in  the  thicknefs  of  their 
coats. 

The  great  inteftine,  beginning  on  the  right  fide  of 
the  belly,  rifes  before  the  kidney;  paifes  acrofs  the 
upper  part  of  the  belly,  under  the  liver,  and  before  or 
under  the  ftomach  Then  making  a fiidden  angle 
from  under  the  flomach  and  fpleen  ■[*,  it  defcends  into 
the  left  ileac  region.  Here,  making  a remarkable  turn 
and  convolution,  it  defcends  into  the  pelvis  by  a curve 
running  in  the  hollow  of  the  facrum. 

The  great  inteflines  are  accounted  to  be  about  feven 
feet  in  length,  and  to  bear  a relation  to  the  fmaii  intef- 
dnes  as  five  to  twenty-five. 

• This  turn  of  the  colon  from  the  right  acrofs  tho  belly  is 
tiexura  prima,  fuperlor  dcxtrn  hipatica  Soemmering, 

"I  Flcxura  fccunda,  fuperior  finiHra  iienulis.  , 
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The  natural  divifion  of  this  portion  of  the  interline; 
is  into  the  coecum,  colon,  and  redum*. 

VALVULA  coni. 

The  extremity  of  the  inteftinum  ileon  enters  as  it 
were  into  the  fide  of  the  great  intefline  at  an  angle*}:. 
And  here  there  is  a valvular  apparatus  formed  by  the 
inner  membrane  of  the  gut,  which,  more  than  any  other 
circumftance,  marks  the  diftindion  betwixt  the  fmall 
and  great  inteftincs  5 for  as  the  effed  of  this  valve  is  to 
prevent  the  regurgitation  of  the  faeces  into  the  fmalj 
inteftines,  it  marks  fufficiently  the  nature  of  the  change 
produced  on  the  injefta  in  their  paflage  through  the 
fmall  inteftine,  and  how  unfit  in  their  acrid  and  putre- 
feent  ftate  they  are  to  be  longer  allowed  lodgment 
there. 

Upon  opening  the  caput  coli,  or  lower  part  of  the 
colon,  on  the  right  fide,  and  examining  the  opening 
of  the  ileon  into  it,  we  fee  a flit  formed  betwixt  two 
foft  tumid  pliem  of  the  inner  membrane  of  the  gut : 
the  one  of  thefe  is  fuperior  ; the  other  inferior.  They 
are  foft,  and  moveable,  and  feem  fcarcely  calculated 
for  a valvular  adion.  But  there  is  little  doubt  that 
when  the  great  gut  is  diflended  or  in  adion,  they  are 
calculated  to  refill  the  retrograde  palTage  of  the  faeces 

• Some  authors  divide  the  great  inteftine  iuto  fix  parts,  enu- 
merating the  coeciim  j pars  vermiformis ; the  right;  the  left; 
and  the  tranfverfe  colon  ; and  the  laft  part  or  rectum. 

f Of  the  entering  of  the  fmall  inteftine  into  the  greater,  fee 
Morgagni  Adverfar.  iii.  Animad.  xi. 

into 
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into  the  ileon.  In  the  oblong  opening  of  the  ileon, 
and  in  the  broadnefs  of  the  valvular  membranes^  there 
is  confiderable  variety.  The  fuperior  valve  is  tranf- 
verfe,  fmaller  and  narrower  than  the  lower  one ; the 
lower  one  is  longer,  and  takes  a more  extenhve  curve: 
and  fometimes  the  lower  one  is  fo  remarkably  larger 
than  the  upper  valve,  that  it  gives  a great  degree  of 
obliquity  to  the  infertion  of  the  ileon  into  the  colon,  fo 
as  to  approach  to  that  ftruflure  which  we  fee  in  the 
entrance  of  du61:g,  as  the  biliary  du6l  into  the  inteftine, 
or  the  ureter  into  the  bladder.  At  the  extremities  of 
thefe  valves  they  coalefce  and  run  into  the  common 
tranfverfe  folds  of  the  colon : and  this  is  what  Mor- 
gagni has  called  the  fr^na.  At  this  place  of  union^of 
^ the  ilion  and  colon  the  longitudinal  mufcular  fibres  of 
the  ilion  are  mingled  and  confounded  with  the  circular 
fibres  of  the  colon  The  circular  mufcular  fibres 
certainly  enter  fo  far  into  the  compofition  of  the  valve, 
that  they  embrace  the  margin,  and,  by  contrading 
during  life,  muft  make  the  experiments  on  the  action  of 
this  valve  in  the  dead  body  lefs  decifive  than  they  would 
be  were  we  certain  that  this  valve  ads  on  principles 
firidly  mechanical. 

The  difcovery  of  the  valve  of  the  colon,  and  which, 
from  its  adion  in  guarding  the  ileon,  might  rather  be 
called  the  valve  of  the  ileon,  has  been  claimed  or 
attributed  to  many  anatomifts,  chiefly  to  Varolios, 
• Bauhin,  and  Tulpius  ; and  it  fometimes  receives  the 
name  of  th,e  two  later  anatomifts. 

♦ Winflow. 
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CCECUM. 

We  have  feen  that  the  ileon  is  inferted  into  the  fide 
of  the  colon : now  that  portion  of  the  gut  which  is 
below  this  union  of  the  ileon  is  a round  or  flightly 
conical  fac,  from  two  to  three  inches  in  length.  It  is 
attached  by  cellular  membrane  to  the  iliacus  internus 
mufcle.  It  is  not  a regular  fac,  but  is  divided  into  large 
cells  like  thofe  in  the  reft  of  the  colon,  and  has  confi- 
derable  varieties  in  different  fubjeds. 


PROCESSUS,  SEU  APPENDIX  VERMIFORMIS. 

There  is  appended  to  the  ccccum  a fmall  gut,  alfo 
blind ; but  bearing  no  relation  in  fize  or  in  figure  to 
any  part  of  the  inteftinal  canal.  This  gut,  from  its 
fmallnefs  and  twifted  appearance,  like  the  writhing  of 
an  earthworm,  has  received  the  name  of  vermiformis. 
It  is  fomewhat  wider  at  the  connedion  with  the  great 
inteftine,  and  ftands  off  obliquely,  fo  that  fometimes  its 
inner  membrane  takes  the  form  of  a valve  It 
fcarcely  ever  is  found  containing  feces,  but  only  a 
mucus  excreted  from  its  glands.  In  the  foetus  the 
appendix  vermiformis  is  comparatively  much  larger. 
Its  bafe  wider;  upon  the  whole,  more  conical,  and 
containing  meconeum  ; and  in  the  young  child  it  often 
contains  laeces. 

* Morgagni.  M.  Laur.  Bonazzoli  in  the  Acad,  of  Bologna. 
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GREAT  DIVISIONS  OF  THE  COLON, 

The  great  divifions  of  the  colon  (which  I conceive 
h neceiTary  to  enumerate,  chiefly  with  a view  to  the 
accurate  defcription  of  the  feat  of  difeafe)  are  thefe; 
Firft,  the  right  division  of  the  colon  rifes  from  the 
infertion  of  the  ileori,  and  from  that  part  of  the  great 
inteftine  which  is  tied  down  by  the  peritoneum  and 
cellular  membrane,  and  afcends  on  the  right  fide  of 
the  fmall  inteftines,  until  it  gets  under  the  margin  of 

• 

the  liver,  and  in  contad  with  the  gall-bladder. 

Of  courfe,  this  part  will  be  found  to  take  fome  confi- 

derable  varieties  in  its  form,  depending  upon  its  ftate 

of  diftention. 

» 

THE  TRANSVERSE  COLON 

The  tranfverfe  colon  is  that  part  of  the  great  intef- 
tine  which  often  takes  a courfe  diredlly  acrofs  the  belly, 
but  which  generally  forms  an  arch  before  or  immedi- 
ately under  the  flomach.  When  this  part  of  the  colon 
however  is  'much  diftended,  being  at  the  fame  time 
held  down  by  the  mefocolon,  its  angular  turns  reach 
under  the  umbilicus,  nay  even  to  the  pelvis.  For  the 
varieties  in  the  fituation  of  this  inteftine  and  the 
vifcera  in  general,  fee  Morgagni  Adverfar.  Anat.  ii. 
Animadvcr,  ii.  • / 

The  LEFT  or  DESCENDING  COLON  is  fliort : for 
between  the  point,  where  the  colon  begins  to  bend 
down  on  the  left  fide,  and  thofe  violent  turns  which 


^ CoLQN  tslans'TSrsum.  Zona  Colj. 
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it  takes  before  terminating  in  the  redum,  is  but  a fliort 
fpace.  It  is  here  attached  to  the  diaphragm  and  pfoas 
mufcle. 

The  SEGMom  flexure  of  the  colon  ^ is  formed  by 
a narrowing  and  contraction,  and  clofer  adhefion  of 
the  gut  to  the  loins  below  the  left  kidney,  and  to  the 
cup  of  the  ileum  by  the  peritoneum,  which  feems  to 
have  the  effedl  of  throwing  it  into  fome  fudden  convo- 
lutions. The  colon  then  terminates  in  the  redum. 


PECULIARITIES  IN  THE  COLON  DISTINGUISHING  IT 
FROM  THE  SMALL  INTESTINES. 

The  coats  of  the  great  inteflines  are  the  fame  in 
number  and  in  ftrudlure  with  thofe  of  the  fmall  intef- 
tines ; but  they  are  thinner  and  more  difficult  to  be 
feparated  by  diffedion.  The  villi  of  the  inner  coat  are 
fmaller  ; the  mucous  glands  or  folicules  are  fometimes 
very  diftindl ; and,  laflly,  the  mufcular  fibres  have  fome 
peculiarities  in  their  arrangement,  The  moll  charac- 
teriftic  diftindlion  in  the  general  appearance  of  the 
great  and  fmall  inteftines,  is  the  notched  and  cellular 
appearance  of  the  former.  The  cells  of  the  colon, 
being  formed  betwixt  the  ligamentous-like  ftripes  which 
run  in  the  length  of  the  gut,  have  a regular  three- 
fold order.  Thefe  cells  give  lodgment  to  the  fasces  ; 
retain  the  matter ; and  prevent  its  rapid  defcent  or  ~ 
motion  to  the  redum.  Here  the  fluids  are  ftill  more 
exhaufted,  and  the  feces  take  often  the  form  of  thefe 

ceils.  When  the  great  inteflines  are  torpid,  and  inert 

1 

^ From  its  refembllng  the  Roman  S. 

In 


OF  THE  GREAT  INTESTINES.  9|L 

ia  their  motions,  the  feces  remain  too  long  in  the  cells 
of  the  colon,  and  become  hard  balls  or  fcibufe.  But 
when  in  this  ftate  of  coftivenefs  the  inteftines  are  ex- 
cited ty  medicine,  not  only  is  the  periftaltic  motion  of 
the  inteftines  increafed,  but  the  veftels  pour  out  their 
fecretions,  loofening  and  diflblving  the  fcibufe 

^ MUSCULAR  COAT* 

The  ligamentous-like  bands  of  the  colon  form  three 
fafciculi  running  in  the  length  of  the  gut : one  of  thefe, 
obfcured  by  the  adhefion  of  the  omentum,  is  not  fcen 
without  diffedion ; and  the  other  is  concealed  by  the 
mefocolon  f . Thefe  bands  are  formed  by  the  longi- 
tudinal fibres  of  the  gut,  being  concentrated  into  fafci- 
culi, and  not  uniformly  fpread  over  the  general  furface, 
as  in  the  fmall  inteftines  : and  being  at  the  fame  time 
more  firmly  connected  with  the  peritoneal  coat,  they 
give  the  appearance  outwardly  of  ligament  more  than 
of  mufcular  fibres  The  inner  or  circular  mufcular 
fibres  of  the  great  inteftines  are  like  thofe  of  the  fmall 
inteftines,  uniformly  fpread  over  their  furface,  and  are 
ftronger  than  thofe  of  the  latter. 

F^ces.  That  the  food  digefted,  in  part  abforbed, 
and  its  fluids  exhaufted,  becomes  feces  in  its  progrefs 
through  the  inteftines,  will  be  univerfally  allowed: 

• See  note  of  the  pores  of  the  Inteftines. 

t Stratum  liberum,  ftratum  omentale  & tertium  Mefocolicum. 
Soemmer,  § ccxxx. 

X See  Morgagni.  See  alfo  Galeati  on  the  flefhy  coat  of  the 
ftomach  and  inteftines,  in  the  Memoirs  of  the  Acad,  of  Bologna. 

but 
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but  how  much  of  the  excrementltious  matter  in  the 
colon  is  a human  fecretion  is  not  equally  attended  to. 
Men  who  have  died  of  want,  and  men  exhaiifted  bv 
long  fever  or  other/ diffrefs^  and  who  did  not  or  were 
incapable  of  taking  nourilhment,  have  had  difcharges 
of  feces  ; and  feces  are  found  in  their  inte dines  upon 
diiledlion.  The  fetus  has  the  intefiines  filled  with 
iniconium  The  eiiedl  of  a purge  is  not  only  to 
Simulate  the  intefiines  to  throw  off  their  contents, 
but  the  inner  fecreting  furfaces  pour  out  their  fluids. 
The  furface  of  the  intefiines  is  not  only  calculated  to 
abfoib  nourifhment,  and  capable  of  throwing  off  the 
fluids  from  the  fyflem,  like  the  kidneys  in  fecreting  the 
tirine,  but  it  feems  deflined  in  a particular  manner  to 
carry  off  the  earthy  parts  of  the  body,  wTich  in  the 
circle  of  adlions  is  alternately  undergoing  renovation 
and  decay.  Thus  the  feces  confift  of  the  food  and 
chyme,  which  has  not  been  converted  into  chyle  and 
abforbed,  but  which  has  been  deeompofed,  and  has 
entered  into  new  combinations ; it  is  united  to  part  of 
the  bile,  which  has  alfo  been  deeompofed  ; to  the  fe- 
cretion of  the  pancreas ; to  the  fecretion  of  the  immenfe 
extent  of  furface  of  the  intefiines ; and  many  fubflances 
are  found  in  the  excrements  which  did  not  exifl  in  the 
food.  From  the  fame  fources  (viz.  the  fecretions 
poured  into  the  intefunal  canal,  or  diredliy  from  its 
furiace)  are  formed  concretions,  often  of  an  enormous 
fize;  often  diUincl  from  the  nature  of  the  more  com- 
mon biliary  fecretions  tj  and  fometimes  thefe  earthy 


See  Iliill'.r  Pbir.  lilcni.  icin.  viL  foci.  6.  ^ 3* 
i flaller  loc.  cit. 
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depofits  entering  into  the  compofition  of  the  feces,  give 
to  them  a honey  hardnefs. 

RECTUM.  ^ 

The  RECTUM  forms  the  lah  divifion  of  the  great 
inteftines ; and  I know  no  better  proof  of  the  imprac* 
ticability  of  altering  the  names  in  anatomy  than  this,, 
that  anatomihs  have,  in  almoh  every  age,  infilled  on 
the  impropriety  of  calling;  this  gut,  which  aniwers  liu 
its  fhape  to  the  curve  of  the  facrunij.a  hraight  gut and 
yet  always,  and  to  the  prefent  day,  it  is  recluni. 

From  the  lad  turns  of  the  colon,  called  fegmoid,  the 
gut  is  continued  over  the  promontory  ol  the  lad  verte- 
bra and  facrum  (a  little  to  the  left  fide),  and  tails  into 
the  pelvis.  It  runs  down,  in  a curved  diredion,  be- 
twixt the  facrum  and  bladder  of  urine.  In  the  upper 
part  it  is  covered  by  the  peritoneum,  and  has  its  fatty 
appendages  like  the  colon,  but  lefs  regular  ; and  fome- 
times  the  fat  merely  depofited  under  the  peritoneal, 
coat.  It  is  tied  down  by  the  peritoneum,  in  form  of 
mefo-reftum  ; but,  deeper  in  the  pelvis,  it  lofes  the  pe- 
ritoneum (which,  as  we  have  faid,  is  reflefted  up  upon 
the  back  of  the  bladder,  and  forms  here  lateral  folds), 
and  the  rectum  is  connected  with  the  lower  part  of 
the  bladder  and  vefficufe  feminalis  by  cellular  mem- 
brane. In  women,  the  mufcular  fibres  of  the  redtuin 
and  vagina  are  intimately  connefted 

♦ Winfiow. 
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Ihe  mufcular  coat  of  the  re6lum  is  particularly 
ftrong.  The  fiefhy  bands  of  the  colon,  fpreading  out^ 
are  continued  down  upon  the  rectum  in  an  uniform 
fheath  of  external  longitudinal  fibres.  The  circular 
fibres  of  this  part  of  the  gut  are  alfo  particularly 
ftrong ; and  towards  the  extremity,  appearing  in  ftili 
ftronger  fafciculi,  they  obtain  the  name  of  fphin6l:er, 
of  which  three  are  enumerated  : and  this,  to  dif* 
tinguifh  it  from  the  others,  is  called  the  inteftinal  or 
orbicular  fphin^ler. 

The  internal  coat  of  the  rectum  does  not  deferve 
the  name  of  villous,  nor  of  papillaris.  Its  furface  is 
Imooth,  and  there  are  often  diftindly  feen  little  fora- 
mina like  the  mouths  of  du£ls  or  folicules,  in  part  the 
fource  of  the  mucous  difcharge,  which  is  fometimes  - 
poured  out  from  this  gut.  Towards  the  anus  the  fold 
becomes  longitudinal,  and  terminates  in  the  notched- 
like  irregularities  of  the  margin. 


CHAP.  III. 


OF  THE  SOLID  OR  GLANDULAR  VISCERA  OF 

THE  ABDOMEN. 


SECTION  I. 

OF  THE  LIVER. 

eF  ITS  SBAT,  AND  CONNECTIONS  BY  LIGAMENTS^ 
AND  OF  THE  DIVISIONS  APPARENT  ON  ITS  SUR- 
FACE. 

o u R attention  is  now  naturally  drawn  to  the  liver, 
as  it  holds,  in  fo  eminent  a degree,  the  fovereignty 

over  the  motions  of  the  inteftinal  canal,  and  as  it  is  fo 

.1 

fl;ri(Eliy  connected  with  it  by  its  fyftem  of  veflels,  and 
by  its  funflions.  The  liver  is  the  larged  vifcus  in  the 
body,  and  as  in  its  fize  and  proportion  to  the  whole 
body  it  is  great,  fo  are  its  connedions  in  other  refpeds 
with  the  whole  fyflem  very  intimate.  This  is  particu- 
larly evident  in  the  difeafes  of  the  liver,  and  was  the 
caufe  of  the  ancients  afcribing  to  it  fo  eminent  a place 
in  the  cccohomy. 

Function  of  the  liver. — In  all  ages^anthors 
have  paid  particular  attention  to  the  liver,  and  have 
cxercifed  their  ingenuity  in  giving  various  explanations 

of 
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of  its  fundion.  The  ancients  made  it  the  fupreme 
diredor  of  the  animal  fyftem.  They  fuppofed  that 
they  could  trace  the  nutritious  fluids  of  the  inteftines 
through  the  meferaic  veins  into  the  porta  and  into  the 
liver,  and  that  it  was  there  conco(5led  into  blood. 
From  the  liver  to  the  right  fide  of  the  heart  they  found 
the  cava  hepatica,  carrying  this  blood  formed  in  the 
liver  to  the  centre  of  the  fyftem  : and  through  the 
veins  they  fuppofed  the  blood  to  be  carried  to  the  re- 
mote part  of  the  body. 

The  liver  is  the  largefl:  glandular  body  of  the  whole 
fvftem.  Its  ufe  is  to  fecrete  the  bile,  which  is  carried 
into  the  inteftines,  and  performs  there  an  eflential 
a£lion  on  the  food  while  pafling  in  the  tradl  of  the  in- 
teftines* 

Seat  of  the  liver. — The  liver  is  feated  in  the 
upper  part  of  the  abdomen,  under  the  margin  of  the 
ribs,  and  towards  the  right  fide,  or  in  the  right  hypo- 
chondriutm  In  the  foetus  it  occupies  more  of  the  left 
fide  than  it  does  in  the  adult.  Indeed  it  is  nearly 
equally  balanced  in  the  foetus,  but  the  older  the  animal 
(or  at  leaft  for  the  five  firft  years ) the  greater  will  be 
the  proportion  of  it  found  lodged  in  the  right  fide. 

Without  going  into  the  more  minute  fubdivifions  of 
this  vifeus,  we  may  obferve,  that  it  is  more  uniform,  and 
fmooth,  and  convex  on  the  upper  furface;  on  the  lower, 
more  irregularly  concave.  Its  upper  furface  is  applied 
in  clofe  contact  to  the  concavity  of  the  diaphragm,  and 
in  the  foetus  its  margin  is  in  contact  with  the  abdominal 
mufcles,  becaufe  it  falls  lower  than  the  margin  of  the 
ribs.  Its  lower  and  concave  furface  receives  the  con- 
yexity  of  the  ftomach,  duodenum,  and  colon.  In  X 

healthy 
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healthy  adult  fubje6t  the  liver  does  not  extend  from 
under  the  margin  of  the  ribs,  unlefs  near  the  pit  of  the 
flomach,  but  in  the  foetus  and  child  it  is  much  other- 
wife.  In  a foetus  of  the  third  and  fourth  month  the  liver 
alrnofl;  fills  the  belly  ; it  reaches  to  the  navel,  covers 
the  flomach,  and  is  in  contad  with  the  fpleen.  After 
the  fevehth  month  other  parts  grow  with  a greater  ra- 
pidity in  proportion.  Indeed  fome  have  affirmed, that  the 
liver,  or  at  lead  the  left  lobe,  actually  decreafes  to- 
wards the  time  of  birth  Biit  from  this  time  to  the 

advance  to  manhood  the  ched  becomes  deeper ; the 
defnUm  is  prolonged;  and  the  diaphragm  becomes 
more  concave ; fo  that  the  liver  retires  under  the  mar- 
gin of  the  ribs;  and  its  margin  on  the  lef't  fide  in  the 
adult  reaches  no  farther  than  to  the  cefopha^us; 
When  however  the  liver  becomes  fchirrous  and  en- 
larged, its  hard  margin  comes  down  fo  as  to  be  felt 
through  the  abdominal  paries  under  the  border  of  the 
ched.  This  enlargement  of  the  liver,  and  confeqtient 
defcent  of  its  margin,  is  to  be  felt  more  eafily  by 
grafping  the  integuments  of  the  belly,  as  if  you  exped- 
ed  to  lift  up  the  acute  edge  of  the  liver,  than  bv 
prefling  with  the  point  of  the  finger.  By  this  means 
we  fhall  be  fenfible  of  the  ehfticity  and  .foftnefs  below 
the  liver,  and  of  the  refidaoce  and  firmnefs  of  the  mar- 
gin of  it.  The  plryficiriD,  however,  (liould  not  forget, 
that  the  depreffioii  of  the  diaphragm,  and  confequent 
protrudon  of  the  liver  b}ndifeafe  in  the  thorax,  gives 
the  feeling  of  an  enlargement  and  Irardeninv  ot  the 
liver.  The  left  great  divifion  of  the  l.ver  is.  perhaos  as 


^ M.  Portal,  Acad,  de  Schnc:s,  i 
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often  difeafed  and  enlarged  as  the  right,  in  which  cafe 
it  is  more  difficult  to  afcertain  it  by  examination,  and 
it  muff  be  learnt  from  other  circumftances  befides  the 
a6lual  touch. 

Neither  (hould  a phyfician  be  ignorant,  that  by  fup- 
puration  in  the  lungs,  and  confequent  rifing  of  the 
diaphragm,  the  liver  is  elevated  coniiderably,  io  as  to 
retire  farther  under  the  proteclion  of  the  falfe  libs  « 

M.  Portal,  by  running  (lilettos  into  the  belly  of  the 
fubject  a.s  it  lay  upon  the  table,  or  wab  raifed  into  the 
perDendicular  pofture,  found  that  in  the  larier  pofiure 
the  liver  Ihlfted  two  inches.  But  it  is  almoil  fiiperflu- 
cus  to  remark  concerning  thefe  experiments,  that  they 
are  by  no  means  conclufive.  In  tne  dead  body,  the 
abdominal  mufcles  are  relaxed;  they  yield  to  the 
weight  o'f  the  vifcera  *,  and  the  diaphragm  is  pulled 
down  by  the  weight  of  the  abdominal  vifcera.  1 ne 
margin  of  the  liver  neceffarily  falls  lower,  but  in  the 
living  body  there  is  a dole  and  perfed  bracing  of  every 
part  by  the  abdominal  mufcles ; they  do  not  yield,  and 
very^  little  if  any  alteration  can  take  place  in  the  luna- 


tion of  the  vifcera. 

It  mull  be  obferved,  however,  that  a confide;  aole 
motion  of  the  liver  is  the  effedt  of  reipiratiori,  and  of 
the  adioii  of  the  diaphragm.  This  motion  is  cliieOy 
on  the  back  part  of  the  right  lobe  of  tne  liver,  iuc 
left  lobe  being  more  on  the  cemre  of  the  belly,  ana 
confequently  onpofite  to  the  centre  and  lefs  moveable 
part  of  the  diaphragm,  it  is  lels  afiefled  by  the  refpira- 
tion  than  the  larger  right  lobe. 


* 


Thefe  obfervations  in  detail  belong  to  another  place . 
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ligaments  of  the  liver. 

The  peritoneum  Is  refled:ed  in  fuch  a manner  from 
the  neighbouring  parts  upon  the  liver  as  to  form  mem- 
branes receiving  the  name  of  iigaments.  It  has  been 
explained,  however,  that  thefe  are  not  the  foie  fupport 
of  this  vifcus ; and  that  the  compreffion  of  the  fur^ 
rounding  abdominal  mufcles  is  the  principal  fupport  of 
the  liver,  as  it  is  of  the  other  vifcera. 

Ihe  BROAD  LIGAMENT^  ofthe  Hver  is  formed  by  two 
lamina  ofthe  peritoneum,  conneded  by  their  cellular 
membrane,  defcending  from  the  middle  of  the  dia- 
phragm and  point  of  the  fternum  to  the  convex  upper 
furface  or  dorfumf  of  the  liver.  This  ligament  Is 
broadefl  where  it  paffes  down  from  the  point  of  the 
flernum  to  the  foffa  umbilicalis ; but  as  it  retreats  back- 
ward it  becomes  narrower,  and  is  united  to  the  coro- 
nary ligament  near  the  paffage  of  the  vena  cava.  This 
eircumkance,  with  the  curve  which  it  naturally  takes  on 
the  furface  of  the  liver,  gives  it  the  iljape  of  the  falx, 
as  it  is  formed  by  the  dura  mater. 

^ ligamentum  TERES.  The  round  ligament  of  the 
liver  is  the  firmer  ligamentous-like  cord,  which  may  be 
traced  from  ^e  umbilicus  along  the  peritoneum  into 
the  duplication  of  the  broad  ligament,  and  into  the 
fofla  umbihcalis.  It  is  formed  by  the  degenerated  coats 
of  the  great  vein  which  brings  the  florid  blood  from 
the  placenta  into  the  veins  of  the  liver,  and'  from 


^ XiigEimentum  latum  fufpenforlum,  falciforme. 
*}*  See  Plate  I.  of  this  volume. 
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thence  conveys  it  into  the  right  fide  of  the  heart  of 
the  fetus*. 

The  coronary  ligament  of  the  liver  is  formed  in 
confequence  of  the  attachment  of  the  liver  to  the  dia- 
phragm.  The  attachment  is  of  coutfe  furrounded  by 
the  hdlection  of  the  peritoneum  from  the  diaphragm 
to  the  liver.  It  is  called  the  coronary  ligament,  though 
it  has  been  obferved,  that  this  attachment  of  the  liver 
is  not  circular,  but  of  an  oval,  and  very  oblMg  fhape. 
It  appears,  that  it  is  this  clofe  adhefion  of  the  liver  to 
the  diaphragm,  which  is  the  occafion  of  the  fympathy 
of  the  diaphragm  in  difeafe  of  the  liver,  and  the  caufe 
of  the  pain  felt  in  the  Ihoulder  and  neck  from  inflam- 
mation, and  fuppuration  in  the  liver,  in  confequenc 
of  the  courfe  and  connedtions  of  the  phrenic  nerve.^ 
The  LATERAL  LIOAMENTS  are  formed  by  the  perito- 
neum continued  laterally.  The  right  lateral  ligament, 
like  a mefentry,  attaches  the  right  and  great  lobe  of  the 
fiver  to  the  diaphragm,  and  the  left  lateral  ligament 
conneds  the  left  lobe  with  the  diaphragm,  and  with  the 
cefophagus  and  fpleen. 


c 


rORM  AND  DIVISIONS  OF  THE  LIVER. 

The  liver  is  convex  and  fniooth  on  the  upper  fur* 
face ; concave  and  more  irregular  on  the  lower  part ; 
thick  and  mafly  behind  and  towards  the  right  fide  5 
but  anteriorly  and  toward  the  left  fide  it  is  thin,  and 
has  an  acute  edge,  fo  that  it  lies  fmooth  over  the 

didended  domach. 

® See  voi.  ih  p*  17^*  P*  ^73* 


4 


Great 


OF  THE  LIVER. 


I 


GPs-EAT  RlGIiT  AND  LEFT  LOBES  OF  THE  LIVER.-— 

The  fird  great  divifion  of  the  liver  is  marked  on  the 
convex  furface  by  the  broad  ligament ; which  running 
back  from  the  foffa  umbilicalis  divides  it  into  the  two 
great  lobes,  the  right  and  left.  When  the  concave 
furface  of  the  liver  is  turned  up,  we  fee  the  fame  divih 
fion  into  the  right  and  left  lobes  by  a fuTure  which 
runs  backwards. 

It  is  on  this  lower  furface  of  the  liver  that  we  have 
to  mark  the  greater  variety  of  divifions  in  this  vifciis. 
Farther,  it  is  on  the  right  lobe  that  thofe  eminences  are 
to  be  obferved,  which,  with  the  indentations  and  fulci, 
give  fome  intricacy  to  this  fubjedl:.  • 

Lobulus  sfigelii  — The  lobulus  fpigellii  is  be- 
twixt the  two  greater  lobes,  but  rather  belonging  to 
the  right  great  lobe.  From  its  fituation  deep  behind, 
and  from  its  having  a particular  papilla-like  projeclion, 
it  is  called  lobulus  poflerior,  or  papillatus.  To  the  left 
fide  it  has  the  fjfTure  for  the  lodgment  of  the  ducliis 
venofus  ; on  the  right,  the  fiffure  for  the  vena  cava  ; 
and  above,  it  has  the  great  tranfverfe  fiffure  of  the 
liver  for  the  lodgment  of  the  cylinder  of  the  porta : 
obliquely  to  the  right,  and  upwards,  it  has  a connec- 
tion with  the  lower  concave  furface  of  the  great  lobe 
by  the  proceiTus  caudatus,  which  Winilow  calls  one 
of  the  roots  of  the  lobulus  fpigeilii.  It  is  received  into 
the  bofom  of  the  leffer  curve  oi  the  ftoinach, 

Lobulus  caudatus  f.— -This  really  deferves  the 
^ame  of  procelTus  caudatus,  for  it  is  like  a procefs  of 

• Lobulus  pojlerlor~-po.fl'icus:. — papdlatusP 
f Proc,;irus  caudutus.. 


102 


OF  THE  LIVER, 


the  liver,  llretching  downward  from  the  middle  of  the 
great  right  lobe  to  the  lobulus  fpigellii.  It  is  behind 
the  gall-bladder,  and  betwixt  the  lofl’a.  venae  portarum 
and  the  hiTure  for  the  lodgment  oi  the  vena  cava. 

Lobulus  anonymus  * is  the  anterior  point  of  the 
great  right  lobe  of  the  liver  : or  others  dehne  it  to  be 
that  fpace  oi  the\great  lobe  betwixt  the  foffa  for  the 
umbilical  vein  and  the  gall-bladder,  and  extending 
forward  from  the  folia  for  the  lodgment  of  the  porta, 
to  the  anterior  margin  of  the  liver. 

Sulci,  and  depressions  of  the  liver. — On  the 
lower  fur  face  of  the  right  lobe  there  may  be  obferved 
two  flight  excavations,  formed  as  it  were  by  the  preflare 
of  the  colon  and  of  the  kidney.  On  the  lower  furface 
of  the  left  lobe  there  may  alfo  be  obferved  deprellions 
anfwering  to  the  convexities  of  the  ftomach  and  colon. 
But  thefe  are  only  the  fighter  irregularities  which 
might  pafs  imnotic.ed.  There  are,  befides  thefe,  deep 
divifions  which  pafs  betwixt  the  lobes  and  lobuli,  and 
indeed  form  thefe  eminences. 

Umbilical  fissure  f. — From  the  anterior  point  of 
the  two  lobes  there  palles  backwards  to  the  left  fide  of  • 
the  lobulus  fpigelii  a deep  hllure,  which  in  the  foetus 
gives  lodgment  to  the  umbilical  vein,  and  which  in  the 
adult  receives  the  round  ligament,  where  it  is  about  to 
terminate  in  the  left  divifion  of  the  vena  portae.  Tlie 
back  part  of  this  hflire  gives  lodgment  to  the  duCius 
venofus  in  the  foetus.  This  fiifure  divides  the  liver 
intodts  two  right  and  left  divifions,  and  upon  the  right 
fide  joins  the  tranfverfe  hllure. 

* Lobulus  accefTorius- — anterior — qnadratus. 

f Horizontal- Mllure,  foffa 'long!!; udinahs,  ionga  anterior- 
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The  transverse  fissure  is,  that  which  pafTes 
above  the  lobulus  fpigelii,  and  lobulus  qaadratus  ; the 
procefius  caudatus,  and  the  lobulus  lobi  finlitri.  It  is 
in  this  hilure  that  the  great  tranfverle  divifion  of  the 
vena  portse  lies. 

The  posterior  fissure*  gives  lodgment  to  the 
dudlus  venofus.  It  is  a divifion  in  the  pofierior  mar- 
gin of  the  liver  betwixt  the  left  lobe,  and  the  lobulus 
fpigelii,  and  great  lobe  on  the  right.  Sometimes,  in- 
ftead  of  the  fiflure  or  fulcus,  there  is  a canal,  as  it  were, 
in  the  fubftance  of  the  liver. 

The  fourth  great  filTure,  is  that  for  the  lodgment  of 
the  vena  cava.  It  fometimes  is  called,  in  contra- 
diftindion  to  the  lad,  the  right  filfure,  or  the  fissura 
VEN^E  CAV^.  It  is  a large  deep  divifion  betwixt  the 
lobulus  fpigelii  and  the  back  part  of  the  right  lobe, 
for  receiving  the  vena  cava  as  it  pafies  up  upon  the 
fpine. 

The  gall-bladder  being  funk  in  the  fubdance  of  the 
liver,  the  pit  or  excavation  which  receives  it  has  been 
confidered  improperly  as  a fiiTure  or  fofla  f,  ’ There 
likeways  occur  irregular  fiflures  in  the  fubfiance  of  the 
liver,  which  are  like  the  cuts  of  the  knife,  and  hold  no 
regular  place. 

OF  the  vessels  of  the  liver,  and  of  the  cir* 

CULATION  OF  THE  BLOOD  THROUGH  IT. 

There  belong  to  the  liver  five  diftind  fydems  of 
veifels : thefe  are,  the  vena  port^  5 the  arteria  hepati- 

* Or  fuicus  ductus  venofi,  the  Ifft  fiffure. 

1l  is  gener'ally  calleJ,  fovea  fellu,  or  vaUicula  veficulce  felkee* 

li  4 ca  j 
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ca;  the  vena  cava  hepatics ; the  lymphatics  ; and  the 
biliary  duds  Thefe,  with  the  neives,  form  a very 
intricate  fyhem  of  veffels,  but  a leflbn  of  the  motf  par- 
ticular importance  to  the  phyfician.  Before  fpealdng 
of  the  connedions  which  thefe  yeflels  conflitute  with 
particular  parts,  or  with  the  entire  fyflem,  we  fliall 
take  a (Iridly  anatomical  view  of  their  origin  and 
courfe. 


THE  VENA  PORT^. 

This  vein  is  divided  irito  two,  parts  ; that  which  bcr 
longs  to  the  intehines,  and  which,  ramifying  on  the 
mefentry,  receives  the  blood  oi  the  mefenteric  arteries ; 
and  that  part  which  branches  in  the  liver,  and  dihri- 
butes  there  the  blood  which  it  has  received  from  the 
arteries  of  the  membranous  vifcera.  Even  from  this 
divifion  we  fee  that  the  vena  ports  has  a very  particu- 
lar diftribution;  that  while  it  is  colleding  its  branches 
from  the  fpleen,  flomach,  and  intercines,  like  the  veins 
in  the  other  parts  of  the  body,  into  a trunk,  this  trunk, 
inftead  of  leading  diredly  to  the  heart,  or  uniting  with 
other  veins  in  their  courfe  to  the  heart,  enteis  the 
liver,  and,  like  an  artery,  fpreads  into  minute  ramifica- 
tions; hence  it  is  called  the  vena  arteriofa.  It  re- 
fembles  an  artery  in  this  alfo,  that  it  Iras  no  valves  like 
other  veins. 

To  be  more  particular ; the  vena  portte;  takes  its 
origin  from  the  extreme  branches  of  the  cocliac,  upper 


* And  we  might  :idd,  the  arteries  of  the  outer  membrane  of 
the  liver  which  arife  from  the  internai  mainmaryj  phrenic,  epi- 
gaftric,  and  even  the  fpermatic  arteries. 

and 
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and  lower  mefenteric  arteries.  The  roots  of  the  portae 
anfwering  to  thefe  arteries  are  the  fplenic  vein ; the 
gaftro-epiploic  vein  which  runs  upon  the  great  arch  of 
the  flomach  ; the  mefenteric  vein  returning  from  the 
fmali  inteftines ; and  the  right  and  middle  colic  veins,^ 
and  internal  hemorrhoidal  vein  and  left  colic  return- 
ing upon  the  mefocolon,  Thefe  anfwering  to  the  three 
great  branches  of  the  abdominal  aorta,  pafs  obliquely 
npvvard  in  three  great  divihons,  and  unite  with  fonie 
lefler  veins,  as  the  coronary  and  fmaller  veins  of  the 
llomach,  and  pancreatico-duodenalls.  The  trunk  of 
the  vena  portae  is  now  involved  in  the  irregularly  reti- 
culated web  of  the  hepatic  veffels,  arteries,  veins,  glands^ 
lymphatics,  nerves,,  and  biliary  duds,  with  their  cellu- 
lar membrane.  It  paifes  upward  fo  me  what  obliquely 
to  the  right ; and  enters  the  porta  or  the  fmus  be- 
twixt the  proceifus  caudatiis  and  lobulus  fpigelii. 

When  the  vena  portm  has  entered  the  liver,  it  di- 
vides into  two  great  branches,  which  running  direcliy 
tranfverfe,  and  being  of  large  capacity,  are  fometinies 
called  the  cylinder  of  the  vena  portae.  Of  thefe  two 
great  branches  of  the  vena  portae  within  the  liver,  the 
right  is  greater  in  diameter,  but  Ihorter  f:  it  ramifies 
ill  the  great  right  lobe  of  the  liver.  The  left  is  longer 
confiderably,  and  filling  the  tranfverfe  filTure  it  is 
refleded  up  into  the  umbilical  or  horizontal  fiflure,  and 
is  given  to  the  left  lobe,  to  the  upper  and  more  anterior 

* Sometimes  it  has  been  found  divided  before  enterins  the 
liver.  It  has  been  alfo  found  to  divide  into  three  branches,  ia 
which  cafes,  fays  Haller,  two  go  to  the  left  fide. 

f Into  this  branch  fometimes  the  vein  of  the ' gall  bladder 
enters. 
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part  of  the  right  lobe,  viz.  lobulus  anonym  us,  and  to 
the  lobulus  fpigelii. 

1.  he  minute  ramifications  of  the  vena  portte  every 
where  pervade  the  fubflance  of  the  liver,  and  inofcu- 
late  with  the  veins  of  the  furface  belonging  to  the  peri- 
toneal coat.  I he  blood  of  the  vena  portte,  after  fe- 

creting  the  bile,  is  received  into  the  extremities  of  the 

\ 

veiicU  cavce  hepatictn. 

ARTEPHA  HEPATICA. 

X 

For  the  courfe  of  this  artery  from  the  root  of  the 
cceliac  artery,  to  its  entrance  into  the  liver,  fee  vol.  ii* 
p.  416.  and  419.  The  arteria  hepatica  and  the  vena^ 
port^  are  fupported  by  the  fame  llieath,  the  lelTer 
vefiel  encircling  the  greater,  like  a tendril.  , While  they 
have  diftind:  functions,  both  terminate  in  the  fame 
returning  veins : that  is  to  fay,  whether  we  admit  that 
one  or  both  open  into  the  biliary  ducLS>  yet  they  have 
the  fame  relation  to  the  venae  cavae  hepatiem  which  the 
arteries  of  the  other  parts  of  the  body  have  to  their 
returning  veins. 

VE'NJE  CAV^  HEPATICiE. 

We  have  feen,  that  the  right  auricle  of  the  heart  is 
clofe  to  the  diaphragm  above,  and  that  the  liver  ad- 
heres to  the  lower  furface  of  the  diaphragm.  We 
have  alfo  found  that  there  was  a groove  in  the  back 
part  of  the  liver  for  the  tranfmiiTion  of  the  ven^  cavm 
abdoniinalis.  Now  as  the  venm  caviE  afeending  from 
the  lower  parts  of  the  body  to  the  heart  is  perforating 
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the  diaphragm,  it  is  joined  by  two  large  veins  from  the 
liver,  which,  from  their  fize  and  form,  being  the  re- 
turning veins  of  the  liver,  are  termed  in  general  the 
venas  cavse  hepaticse.  Thefe  veins  fometimes  pierce 
the  diaphragm  alongft  with  the  cavse  abdominalis,  fo 
that  there  is  to  be  obferved  one  large  perforation  in 
the  diaphragm,  but  generally  they  pafs  the  diaphragm 
dofe  to  the  great  vein,  but  fo  that  there  are  three 
openings  in  the  diaphragm.  When  thefe  hepatic 
veins  are  traced  into  the  fubftance  of  the  liver,  they 
are  feen  to  be  gathered  together  from  all  parts  of  the 
liver  in  two,  or  fometimes  three  great  branches. 
The  communication  betwixt  the  vena  portte  and  the 
vens  cavrn  hepaticse  are  fo  free,  that  feveral  anato- 
mies have  imagined  a peculiar  and  more  immediate 
communication  of  their  branches  than  holds  in  other 
parts  of  the  body  betwixt  the  arteries  and  veins ; a 
circumftance  which  appeared  to  them  the  more  ne- 
cefTary,  confidering  the  leifer  impetus  with  which  the 
blood  flows  in  the  vena  portae  than  in  the  arterial 
fy  flem. 


Ir. 
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BILIARY  bUCTS^.  ' 

The  lad  fubdivlfion  of  the  fubftance  of  the  liver^  or 
acini,  as  we  ihall  prefently  find,  is  fupplied  with  a 
branch  of  the  vense  portae,  arteria  hepatica,  and  venae 
liepaticcC.  With  thefe  there  is  alfo  feen  a minute 
raoiification  of  the  excretory  duel  of  the  liver.  Thefe 
lad  minute  branches  are  the  roots  of  the  biliary  du61 ; 
which  running  into  each  other  form  trunks  refembling 
the  branches  of  veins,  and  which  attaching  themfelvcs 
to  the  vena  porta;  form  the  greater  trunks,  anfwering 


* Explanation  of  the  plate  of  the  galUhladdcr, 

A 1 ’iie  gali- bladder. 

B Tlie  cydic  duct. 

C Tlie  hepatic  dudl.  » * 

T>  The  common  duel. 

E The  Iiepatic  artery. 

F The  cyilic  artery  comir."  off  from  xt. 

to 
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to  the  right  and  left  fide  of  the  liver*  Thefe  two 
divifions  of  the  hepatic  dii6l  approaching  each  otheij 
unite  (C),  while  they  are  attached  to  the  right  branch 
of  the  vena  portsc.  *1  heir  union  conhitutes  the  he- 
patic dudi:,  or  dudiius  choledochus. 

When  the  duel  of  the  liver  has  advanced  a little  way 
from  the  tranfverfe  fiffure,  it  is  joined  by  the  cystic 
DUCT  (B),  or  perhaps  we  fhould  rather  fay,  confider- 
ing  the  ufe  of  the  cyftic  duft,  that  it  is  redeaed  front 
it  at  an  acute  angle  to  the  right  fide,  ihe  ductus 
cv^^Ticus  is  much  finaller  than  the  hepatic  dua^  and 
is  fomewhat  curved  in  the  direaion  towards  its  expan- 
fion  into  the  gall-bladder  j for  there  it  takes  a very 
fudden  turn  downward,  as  is  feen  in  the  marginal 

plate* 

The  hepatic  dua,  after  being  joined  by  the  cyllic  dud^ 
Continues  its  courfe  under  the  name  of  dudus  communis 
choledochus,  or  comrnpn  dud  Now  become  fornc- 
what  larger,  it  takes  its  courfe  under  the  head  of  the 
pancreas  to  the  back  part  of  the  duodenmn,  about  five 
inches  from  the  pylorus. 

Before  it  enters  the  gut,  or  more  generally  while  in^ 
eluded  in  the  coats,  it  is  joined  by  the  pancreatic  dud* 
Having  pierced  the  mufcular  coat,  it  runs  for  fome 
time  in  the  cellular  coat,  in  the  length  of  the  gut,  and 
then  opens  upon  the  eminence  of  a confiderable  valvu« 

lar  plica  of  the  inner  coat. 

This  hole  is  regularly  limited,  and  by  no  means 
equal  to  the  diameter  of  the  dud,  either  where  it  is 
contained  within  the  coats  of  the  gut,  or  in  its  courfe 

« I 

• Dudus  choledochus,  hepatico  cyllicus,  (D,} 
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from  the  liver  to  the  gut.  Sometimes  the  hepatic  and 
pancreatic  du61:  open  by  diftin(51:  perforations. 

The  outer  coat  of  thefe  du6ls  is  fmooth  and  ftrong 
within  this  a cellular  and  nervous  coat  is  defcribed  f, 
and  mufcular  fibres  imagined  ; but  the  inner  coat  is 
worthy  of  attention.  Iz  is  reticulated  in  fuch  a way, 

that  a probe  puflied  up  the  dud;  is  catched  by  their 
valvedike  adion  |. 


GALL-BLAE5D'ER. 

We  have  already  noticed,  that  the  gall-bladder  is 
attached-  to  the  lower  furface  of  the  right  lobe  of  the 
liver,  and  partly  buried  in  its  finusj  it  has  fometimes 
occurred  that  it  was  merely  fufpended  to  the  liver  by  a 
membrane  like  a mefentry.  It  is  a bag  of  a pyriform 
fhape ; its  greater  end  or  fundus  is  contiguous  to  the 
colon  ; its  lower  end  or  neck  to  the  duodenum.  It  has 
been  found  wanting  altogether  §.  It  is  generally  of  a 

fize  to  contain  an  ounce,  or  an  ounce  and  a half  of 
bile. 

Akliougli  this  coat  rcfifts,  in  a confiderable  degree,  the 

diftention  of  the  duc%\vhen  blown  into  or  injeded,  yet  the  whole 

are  fometimes  fo  ddended  as  to  admit  the  thumb.  But  this 

IS  rather  to  be  confidered  as  growth  and  erdargement,  than 
diftention. 

t By  Haller. 

I Thefe  I have  feen  miflaken  for  adiial  obflrudions. 

§ In  which  cafe  the  dilated  duds  in  their  courfe  would  feem  to 
have  been  capable  of  retaining  a quantity  of  bile  ready  to  be 

evacuated  into  the  inteainc.  A double  gall  bladder  has  fome^ 
times  been  found. 


The 


/ 


OF  THE  LIVER. 


I i I 


The  coats  of  the  gall-bladder  are  the  outer  peritone- 
al coat  * ; a middle  cellular  coat,  what  from  its  analogy 
to  that  of  the  inteftines  we  fliould  call  vafcular  coat ; 
and  an  inner  coat.  In  the  intermediate  coat  mufcuiar 
fibres -have  beendooked  for  with  great  eagernefs,  but 
none  have  been  demonflrated,  although  a convidion 
remains  that  there  are  mufcuiar  fibres  in  the  compofi- 
tion  of  the  coats  of  the  gall-bladder.  This  coat  gives 
form,  limit,  and  flrengtli  to  the  gall-biadder.  ihe  third 
or  inner  coat  is  formed  into  innumerable  rugm,  fo  as  to 
take  a cellular  or  reticulated  texture.  Thefe  loculi,  as 
we  may  call  them,  thus  formed  by  the  duplicature  of 
the  internal  membrane,  are  of  confiderable  variety  of 
fhape,  fquare,  round,  or  triangular.  Thefe^rugse,  and 
the  whole  internal  membrane  or  the  gall-bladder,  have 
a beautiful  and  minute  net- work  of  veffels  upon  them  ; 
and  in  thefe  cells  there  can  be  little  doubt  that  there 
are  fmall  mucous  folicules,  or  pores,  or  an  exudation 
from  extreme  veffels,  Vv^hofe  difcharge  (heaths  the  fur- 
face  from  the  irritation  of  the  acrid  bile.  TJie  ex- 
treme degree  of  vafcularity  and  reticulated  texture  of 
this  inner  coat  of  the  gall-bladder  is  not  apparent  be- 
fore the  Tixth  or  feventli  month  of  the  fcetiis,  and 
then  it  takes  a peculiar  texture  in  preparation  for  the 
reception  of  the  fecreted  bile. 


^ Like  the  peritoneal  coat  of  the  liver,  itfeems  to  pofTefs  very 
dlftina;  vehels  from  the  vafcular  coat  below.  Si  itaque  ea,  a 
“ reliquis  membranls  folvitur  expletis  ’ antea  materia  quadain 
colorata  vahs,  ab  arteria  hepatica  et  vena  pcrtanim  venienti- 
bus  ; viderrais  ea?n  ne  minimum  qnidem  acciperc  furculura  quo 
ornantur  nerveci  et  vafculofa.’’^  Anuotatioiies  Acad.  I'.  Aug. 
Walter,  p.  57. 
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Towards  the  opening  of  the  bladder  Into  the  cyRic 
du<fl:  the  rugae  take  a femilunar  figure,  and  feein  to  have 
a valvular  aOlon,  in  at  lead;  fo  far  that  they  feem  in- 
tended to  give  a degree  of  difficulty  to  the  paffage  of 
the  bile.  The  fame  ftrudlure  of  the  internal  coat 
prevails  in  the  cyttic  dud. 

However  ftrange  it  may  appear  to  one,  confidering 
the  relation  of  the  liver  as  a gland  to  its  duds,  and  to 
the  gall-bladder  as  a receptacle  of  the  bile,  an  opinion 
was  entertained  that  the  bile  of  the  galk bladder  was 
fecreted  by  its  own  coats,  and  that  it  was  of  a different 
nature  from  the  bile  conveyed  from  the  fubflance  of 
the  liver.  Without  further  argument  it  is  fufficient  to 
fay,  that  when  the  cyflic  dud  is  tied,  or  when  it  is 
preternaturally  obftruded,  there  is  no  bile  fecreted 
into  the  gall-bladder 

From  the  connedions  of  the  gall-bladder,  and  from 
the  confideration  of  the  whole  anatomy,  there  can  re- 
main no  doubt  that  the  gall-bladder  is  a mere  recep- 
tacle, referving  a fufficient  fiore  of  this  fluid  for  the 
due  change  to  be  performed  upon  the  food  i that  as 

I . 

the  flomach  is  not  at  all  times  loaded  with  food,  nor 
the  chyme  and  fluid  from  the  (tomach  inceffantly 
paffing  through  the  duodenum,  neither  is  the  bile  at  < 
all  times  running  from  the  gall- duds.  On  the  con- 
trary, as  the  flomach  is  emptied  of  its  contents  at 
# 

* Were  there  no  other  proof  of  the  gall-bladder  being  merely 
a receptaclc-v  and  not  In  any  degree  for  fecrcting’  the  bile,  the 
coiirfe  of  its  veins  (which  run  into  the.  vena  portx)  would  be 
fufficient  indication.  If  thev  had  returned  the  blood  from  having 

■I  o 

performed  the  fecretion  of  the  bile,  they  would  have  dropt  into 
the  cava,  and  not  into  the  ports.  ^ 

fluted 
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ftated  Intervalsj  there  feems  to  be  a provifion  for  a 
‘quantity  of  bile  being  evacuated  from  the  receptacle 
and  dufts  proportioned  to  the  food,  and  while  it  is 
palling  the  duodenum.  Whether  we  fliould  conceive 
that  this  is  a necelTary  confequence  of  the  retention  of 
the  bile  in  the  gall-bladder,  or  a wife  provifion  of 
nature,  I am  uncertain  ; but  it  appears,  that  the  longer 
the  bile  is  retained,  or  the  longer  the  fail  and  the  de» 
hciency  of  food  in  the  duodenum,  the  more  acrid  and 
infpiffated  is  the  bile,  and  the  greater  alfo  in  quantity, 
his  infpidiuion  of  the  bile  takes  place  in  confequence 
of  the  activity  of  the  lymphatics,  which  ramifying  on 
the  coats  abforb  the  thinner  part  of  the  bile. 

Fui]ther  ; I cannot  look  upon  the  rugm  and  cellular 
(Iruflure  of  the  inner  coat  of  the  gall-bladder  in  any 
other  light  than  as  the  means  of  increafing  the  furface, 
and  expofing  the  bile  to  a further  abforption  of  its 
w^atery  parts  than  otherwife  would  take  place. 

The  gall-bladder  is  fuppofed  by  fome  to  be  emptied 
by  the  general  preffure  of  the  abdomen;  an  opinion 
founded  on  a miflake,  which  a very  little  confideration 
might  corred.  Others  think  that  the  ifomach,  or 
duodenum,  or  colon,  being  diffended  by  the  food, 
comprefs  and  empty  the  gall-bladder ; while  others 
with  more  apparent  corrednefs  allege,  that  it  is  emptied  • 
in  confequence  of  a confent  of  parts.  With  the  latter 
1 would  confidently  affirm,  that  as  the  aliment  pafles 
the  duodenum,  the  bile  follows  apace,  either  from  the 
alternate  contraflion  and  relaxation  of  the  duodenum 
Gccafioning  a relaxation  of  the  orifice  of  the  duds,  or 
more  probably  from  the  duds  being  excited,  as  the 
falivary  glands  are  excited  by  the  prefence  of  fapid, 
VoL.  IV,  I bodies 
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bodies  in  the  mouth.  By  want  and  hunger,  on  the 
contrary,  the  gall-bladder  is  allowed  to  diftend  *.  there 

is  no  call  for  its  evacuation. 

Experiments  would  even  teach  us,  that  the  gall- 
bladder has  not  the  fame  irritability  excitable  by  ftimuli 
applied  to  the  coats,  as  the  ftomach,  inteflines,  or 
bladder  of  urine  ; which  is  a proof  that,  like  the  iris, 
and  many  other  parts  of  the  body,  its  adtion  is  roufed 
more  powerfully  by  the  ftimulus  of  fympathy  and  con- 
fent  of  remote  parts,  than  by  the  diflention  of  its 
coats  y whereas  the  inteftin'es  and  bladder  have  it  in 
their  conftitution  to  be  excited  to  contraclion  by  fimple 


diftention. 

From  experiments  it  v/ould  appear,  in  confirmation 
of  what  is  here  alleged,  that  while  the  food  is  in  the 
ftomach  little  bile  is  difeharged ; but  that  it  flows 
'when  the  matter  is  pafiing  the  duodenum,  fo  that  a 
great  quantity  is  then  formed  in  the  gut.  On  the 
eoiitrary,  in  a ftate  of  want  and  hunger,  the  gall- 
bladder is  greatly  diftended,  and  yet  little  bile  flow* 
from  it  y although  it  is  not  only  more  accumulated,  but 
more  acrid  and  bitter 


The  gall-bladder  is  not  deftitute,  however,  of  irrita- 
bility and  the  power  of  contradion  ; for  it  would- 
appear  from  many  cafes  that,  like  the  urinary  bladder, 
it  contracts  upon  GoiTcretioiis,  and  becomes  thicK  in  ii* 


coats. 


The  retention  of  the  bile,  furcharging  the  dutds,. 
and  diftending  the  gall-bladder,  and  the  luddeii  dif- 
charge  of  accumulated  bile,  and  the  irregutarnies  of 

Anat.  gensrale  de  Xav  Blchattom,  iv.  p.  6 !5. 
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Its  courfe  when  influenced  by  difordef  of  the  vifcera, 
are  the  fource  of  the  mofl  fevere  and  diftreffing 
fymptoms 

In  the  dead  body  we  fee  the  colon  and  duodenum,, 
or  whatever  parts  lie  in  conta<5l  with  the  gall-bladder, 
ftained  with  bile ; but  this  evidence  of  tranfudation 
which  is  found  in  the  dead  body,  is  not  feen  in  the 
living  5 while  the  ftain  from  the  bile  is  obferved  to  be 
deeper  and  more  extenflve  in  bodies  long  dead.  It  is 
therefore  another  example  of  the  peculiar  properties 
Inherent  in  the  living  fibres,  that  no  tranfudation  is 
allowed  ; but  that  the  fluids,  which  appear  as  if  exuding 
from  the  living  furfaces,  are  difcharges  from  organic 
pores,  or  from  the  extremities  of  veiTelSo 


OF  THE  MINUTE  STRUCTUP.E  OF  THE  LIVER; 

The  liver  is  firmer  and  dryer  in  fome  degree  than 
any  of  the  other  vifcera  ; the  intertexfure  of  membrane 
is  weak,  and  in  confequence  the  fubflance  of  the  liver 
is  friable  and  eafily  tofn.  When  cut  or  tom,  it  feems 
for  the  greater  part  vafcular ; or  it  difplays  the  mouths 
of  innumerable  duffs  and  veifels,  and,  after  a minute 
injection,  the  blood-vefiels  feem  to  pervade  every  par« 
tide,  even  when  examined  with  the  microfcoocc 

A 

This  texture  of  veffels,  in  which  we  may  fay  the 
fubftance  of  the  liver  chiefly  confiils,  is  furrounded 

V 

^ We  have  one  example  of  this  In  a late  Treatlfe  on  the  Dil- 
cafes  of  the  Bowels  of  Chilciren,  by  iJr.  Cheyne  i aii  effay  rnoft 
particularly  ufeful  in  its  objed: ; and  the  reafoning  of  vdiich  is 
founded  on  anatomical  obfervaticn,  fupported  by  faclS;,  and 
deductions  from  jbraflice. 
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4^ 


CF  THE  LIVER. 

with  a delicate  membrane,  the  continued  peritoneum. 
It  retains  the  character  of  peritoneum,  in  being  a fiinple 
membrane,  whitifh,  and  a little  pellucid.  In  this  mem- 
brane minute  arteries  and  veins  ramify,  which  are  un- 
connedled  with  the  internal  fyflem  of  veffels,  and  in  the 
clofe  cellular  membrane  beneath  it  the  lymphatic  veflels 

take  their  courfe. 

When  a fedion  is  made  of  the  liver,  the  veffels  may 
be  thus  didinguifhed : the  duels  by  the  thicknefs  ol 
their  coats,  and  their  yellow  colour  ^ the  arteries  by  a 
lefs  degree  of  thicknefs,  and  a more  refifting  elahicity  ; 
the  branches  of  the  vena  portae  and  the  cava  hepaticse 
by  the  thinoefs  of  their  coats,  of  which  thofe  of  the 

latter  are  confiderably  the  weaker. 

With  the  invehiture  of  the  peritoneal  coat  of  the 
liver  even  the  vafcular  tiilue  of  the  body  of  the  liver 
has  no  communication  by  velfels  *.  It  is  therefore  con- 
fidered  as  an  organ  of  a peculiarly  dihindl  organization. 
By  the  proofs  from  anatomical  injedlions  we  are  in- 
iorined,  that  there  is  a free  intercourfe  through  the 
extreme  branches  of  all  the  five  fyflems  of  veflels  in 
the  liver.  From  minute  injedlions,  and  the  trying  and 
making  of  fedlions  In  the  liver,  there  feems  no  likelihood 
of  gaining  information  of  the  flrudlure  and  connedlions 
of  thefe  vefiels.  Walther,  who  feems  to  have  examined 
more  methodically  and  minutely  than  any  other  anato- 
mid  in  any  age,  could  make  no  diflinclion  of  parts. 
In  whatever  way  he  made  his  fe^lions,  whatever  fyftem 
of  vedels  he  filled,  whether  the  whole  veffels  or  each, 
feparately,  he  could  not  afcertain  the  diredlion  and 

* Soemmering*  Waltiier,  loc^  cit.  &g. 


courfe 
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courfe  of  any  particular  veflel,  nor  its  inofculations,  but 
all  was  obfcure,  and  as  if  conftituting  one  chaotic  niafs. 
In  wet  preparations,  however,  he  obferved,  that  the  ex- 
tremities  of  the  branches  of  the  hepatic  artery  opened 
into  the  vena  portpe  : that  the  branches  of  the  vena 
port^  had  a double  termination : that  forne  of  them,, 
by  a fudden  turn  and  ferpentine  courfe,  terrninated  in 
the  branches  of  the  vens!!  cavte  hepaticss  * ; while  others 
were  feen  to  terminate  or  open  into  the  biliary  du6ls* 
Further  he  obferved,  that  in  ail  the  branches  oi  the 
vena  portm  there  was  a peculiar  compreiTed  appearance 
which  diftinguhhed  them  from  all  the  other  veffels  of 
the  vlfcus. 

There  have  been  obferved,  by  almofL  every  author, 
interfedlions  of  the  intimate  membrane  of  the  liver, 
which  divides  and  fubdivides  the  fafciculi  of  veffels. 
Thefe  are,  however,  obfcure  divifions.  The  lad  per- 
ceptible divifions  have  been  called  acini  j*;  and  they 
are  rather  prefumed  than  directly  proved  to  have  in 
their  compofition  an  extreme  ramification  of  the  feveral 
veffels  of  which  the  liver  confifts 

We  have  feen  Malpighi  conceiving  that  thefe  bodies 
were  fimple  glands  colleded  on  the  ramifications  of  the 
veffels ; that  they  were  little  vefficles  j and  that  from 

* I fhould  imagine  that  in  this  he  might  have  been  deceived 
by  the  leffer  branches  of  the  port«  (filled  with  injection)  opening 
into  the  fide  of  the  larger  trunks  ; and  that  there  is  no  iucli  ter- 
mination of  the  hepatic  arteries  in  the  fries  of  the  venaportarum, 
fo  that  their  open  mouths  are  difcernabie. 

f See  the  definition  in  the  introduction  to  the  prefent  volume. 

J Acinos  nemo  rejicit,  ne  Ruyfehius  quidem,  fed  de  interiori 
fabrica  difputatur.  Haller. 
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them  the  pori  bilarli  took  their  origin.  In  this  opinion 
he  was  faccefsfully  oppofed  by  Ruyfch,  who  affirmed 
that  thefe  were  vafcular ; and  in  this  he  has  been  fup- 
ported  by  Albinus.  It  would  in  truth  appear,  that  the 
defcription  of  thefe  partitions  of  the  fubflance  of  the 
liver,  and  the  ultimate  fubdivifion  of  It  unto  thele  little 
grains,  about  which  there  has  been  fo  much  fpecula- 
tion,  is  not  founded  in  an  accurate  obfervation,  and 
’that  there  are  neither  criptco,  hollow  or  cellular,  nor 
little  bodies  made  ,up  of  convoluted  arteries,  but  the 
minute  parcels  of  veffiels  which  are  obfervable  may  be 
called  acini,  in  the  ftrid  definition  which  has  been  given 
in  the  introdudlion. 

'Finally,  Ruyfch^s  opinion  may  be  given  in  thefe 
words : (Epifl.  ad  Viruin  Clar.  Ner.  Boerhaave,  p.  6g.) 

Sed  nolo  diutius  tergiverfari,  fateor  ergo,  quod, 
quando  primo  incipiebani  me  exercere  in  anatomicis, 
videbani  tunc  quiderh,  quod  in  jecore  humano  fe 
oflendebant  acinuli  parvi  inniimerabili  numero,  quae 
turn  temporis  appellabantur  glandule;  nam  nemo 
cogitabat  aliter  fed  manet  fola  jam  h^c  quedio,  an  aci- 
nuli hi  hie  herentes  fmt  glandulse  fi m pi iciffimae,  folk 
culi  cavi  cum  emiffiario  an  quid  aliquid  ? dico  nemo 
demondravit  illos  tales  effe  ut  hie  adumis.  lino  vero 
facile  jam  eric  demondrare,  acinos  hos  cum  criptis 
untea  pertrablis  nihil  commune  habere : quia  oculis 
iiodris  non  apparent  ut  membranuke  cavae  & quia 
etiani  non  habent  emidarium.  Sed  componuntur 
tantum  ex  extremitatibus  ultimis  vafculorum  fangui- 
feroruin  unitis  in  formam  fphera:  rotunditatis,  neque, 
quantum  poffum  videre  etiam  membranula  aliqua  fua, 
fmgularl  circumambiuntur.’! 
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OF  THE  SECRETION  OF  THE  BILE. 

Upon  reviewing  the  whole  fyflem  of  the  liver  the 
peculiarities  in  the  vena  port^  ftrike  us  the  moll.  It 
occurs  to  us  that  the  paffing  of  this  profufion  of  blood 
retrograde  into  the  liver,  with  the  flow  motion  peculiar 
to  venous  blood,  and  after  having  gone  the  circulation 
through  the  inteftines,  and  confequently  loft  thofe  pro- 
perties which  conftituted  it  arterial  blood,  is  a provifion 
for  the  fecretion  of  the  bile.  It  is  alinoft  univerfally 
concluded,  that  the  fecretion  of  bile  is  made  from  the 
blood  of  the  vena  port^. 

But  as  w^e  fee  that  this  blood  diftributed  by  the 
branches  of  the  vena  portae  in  the  liver  muft  be  fo  far 
exhaufted  as  to  become  incapable  of  all  the  ufes  ac- 
compliflied  by  the  arterial  blood  in  other  glands,  that 
although  the  vena  portae  be  peculiarly  adapted  to  fe- 
crete  the  bile,  it  is  not  capable  of  fupplying  the  nutrition 
and  the  energy  to  the  fubftance  and  veflels  of  the  liver, 
there  is  a neceflity  for  arterial  blood  being  fent'to  this 
gland  through  a branch  of  the  arterial  fyftem.  We 
have  had  occafion  to  remark,  that  no  part  retains  its 
fundion  in  vigour,  nor  the  living  properties  which  are 
inherent  in  it,  while  the  whole  ceconomy  is  entire  and 
corre6i,  unlefs  the  blood  be  circulated  through  it. 
Therefore  it  would  appear  neceflary  that  the  arteria 
hepatica,  a branch  of  the  aortic  fyftem,  fliould  alfo  be 
beftowed  upon  this  vifcus.  Thefe  arteries  perform  the 
fame  office  here  in  the  liver  that  the  bronchial  arteries 
do  in  the  lungs,  or  the  coronary  arteries  in  the  heart, 
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or  the  vafa  vaforum  in  the  great  veffels.  The  pulmonic 
artery  carries  venous  blood  into  the  lungs,  which  hav- 
ing returned  from  the  circulation  of  the  body  cannot 
fend  off  fmaller  branches  to  fupply  the  membranes  and 
vefl'els  of  the  lungs,  it  is  necelTary  that  for  this  purpofe 
branches  of  the  aortic  fyftem  fhall  enter  the  lungs, 
Again,  in  the  heart  the  blood  contained  in  its  ventri- 
cles is  incapable  of  fupplying  its  fubflance,  or  the  blood 
coming  through  the  calibre  of  the  great  veffels  cannot 
be  the  means  of  mlniftering  to  their  affivc  powers, 
but  for  this  purpofe  the  vafa  vaforum  are  diftributed 
through  the  coats  of  the  veflbis.  Thefe  velfels  there- 
fore bear  an  analogy  to  the  arteria  hepatica  in  the 
liver. 

We  muft  not  however  fuppofe  that  this  fcheme  of 
the  adlion  of  the  vafcular  fyflem  of  the  liver,  however 
rational  and  fimple,  will  be  univerfaliy  allowed.  Indeed 
there  are  circumftances  which  feem  to  (land  in  oppofi- 
tion  to  it.  Of  thefe,  the  moft  interefting  is  the  cafe  of 
unufual  diftribution  of  the  veflels  of  the  liver  com- 
municated by  Mr.  Abernethy  of  St.  Bartholomew's 
hofpitah 

The  fubje£l  was  a female  Infant  which  was  fuppofed 
to  be  about  ten  months  old.  Among  other  varieties  it 
was  obferved,  that  the  branch  of  the  coeliac  artery 
dlllributed  to  the  liver  was  larger  than  common,  and 
exceeded  by  more  than  one  third  the  ufual  fize  of  the 
fplenic  artery.  This  was  the  only  velTel  which  fupplled 
the  liver  with  blood  for  the  purpofe  of  either  nutrition 
or  fecretion.  The  vena  portarum  was  formed  in  the 
ufual  manner,  but  terminated  in  the  inferior  cava 
nearly  on  a line  with  the  renal  veins.  The  liver  was 
14  of 
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of  the  ufual  fize,  but  had  not  the  ufual  inclination  to 
the  right  fide  of  the  body  : it  was  (ituated  in  the  middle 
of  the  upper  part  of  the  abdomen,  and  nearly  an  equal 
portion  of  the  gland  extended  into  either  hypochon- 
drium.  The  gall-bladder  lay  collapfed  in  its  ufual  fitu- 
ation.  It  was  of  a natural  ftrudlure,  but  rather  fmaller 
than  common.  On  opening  it  there  was  found  in  it 
about  half  a tea  fpoonful  of  bile.  The  bile  in  colour 
lefembled  that  of  children,  being  of  a deep  yellow 
browm,  and  tailed  like  bile,  but  it  was  not  fo  acridly 
bitter  and  naufeating  as  common  bile. 

Mr.  Abernethy  remarks  upon  this  cafe,  that  when 
an  anatomiH:  contemplates  the  performance  of  biliary 
fecretion  by  a vein,  a circumftance  fo  contrary  to  the 
general  oeconomy  of  the  body,  he  naturally  concludes 
that  bile  cannot  be  prepared  unlefs  from  venal  blood ; 
and  he  alfo  infers,  that  the  equal  and  undifturbed  cur« 
rent  of  blood  in  the  veins  is  favourable  to  the  fecretion  j 
but  that  the  circumflances  of  this  cafe  in  which  bile 
was  fecreted  by  an  artery  prove  the  fallacy  of  this  rea- 
foning 

We  may  further  obferve  on  this  cafe,  that  it  does 
not  prove  the  bile  in  the  natural  ceconomy  to  be  fe- 
creted by  the  arteries  and  not  by  the  vena  portae ; for 
the  artery  here  was  unufually  large,  fo  that  it  perform- 
ed a funfleion  in  this  inllance  which  it  does  not  ufually 
perform.  On  the  contrary,  had  the  artery  been  of  the 
ufual  fize,  we  might  then  have  concluded  that  the 
vena  port^  was  diftributed  to  the  liver  to  ferve  fomc 

* See  Mr.  Aberngtliy’s  cafe,  of  uncommon  formation  of  the 
liver,  Phjf,  Tranfailions. 
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leffer  ufe  in  the  ceconomy  of  the  fyflem,  and  that  it  did 
not  fecrete  the  bile. 

The  liver,  it  is  faid,  was  of  the  ordinary  fize.  Now 
as  the  bulk  of  the  liver  is,  in  its  natural  ftate,  made  up 
of  the  dilated  veins,  it  is  fome  proof  of  what  I fhould 
imagine  had  taken  place  here,  that  by  fome  provifiori 
of  the  velfels  the  arterial  blood  had  been  dif'ufed,  and 
the  celerity  of  its  motion  checked  previous  to  its  ulti- 
mate diftribution.  Nay,  it  may  have  opened  into  the 
branches  of  veins  arifwering  to  the  extremities  of  the 
vena  portm. 

In  the  deficiency  of  the  due  acrid  and  bitter  flate  of  the 
bile,  there  is  in  this  cafe  evidence  that  the.bile  formed 
from  the  arterial  blood  is  hill  unfit  for  the  perfed:  fecre- 
tion.  I conceive  this  to  be  countenanced  by  the  circula- 
tion of  the  blood  in  the  liver  of  the  foetus,  and  by  its 
effeds  upon  the  fecretion.  We  have  feen  that  almofl  the 
entire  gland  is  fupplied  with  arterial  blood  returning 
from  the  umbilical  vein ; and  the  natural  dedudion 
from  this  is,  that  it  is  the  caufe  of  the  lefs  ftimulating 
quality  of  the  bile  In  the  foetus. 

I conclude,  that  this  fingular  and  interehing  cafe, 
may  hrengthen  the  opinion  which  fome  have  enter- 
tained that  the  extreme  branches  of  the  hepatic  artery 
pour  blood  into  the  extremities  of  the  vena  portae  pre- 
vious to  this  formation  of  the  bile  by  thefe  veins ; but 
it  Hill  leaves  us  with  the  general  conclufion  that  the 
peculiarities  in  the  diifribution  of  the  vena  portse  are  a 
proviuon  for  the  fecretion  of  the  bile,  and  that  the 
branch  of  the  aortic  fyftem,  the  hepatic  artery,  is 
Of  her  wife  necefiary  to  the  fupport  of  the  fun:!  ion  of 
ihe  Lver. 
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Finally,  to  the  ufe  of  the  liver  Independently  of 
the  fecretion  of  the  bile,  we  mud  lay  afide  the  opinions 
mentioned  by  Haller  that  it  fupports  the  diaphragm, 
protrudes  it  up  in  expiration,  and  receives  the  contrac« 
tion  of  it  equally  in  infpiration,  fo  as  uniformly  to  com- 
prefs  the  other  abdominal  vifcera ; or  that  it  foments 
and  cheriihes  the  ftomach  by  the  heat  of  its  blood. 
Thefe  are  at  lead  as  bad  as  the  theories  of  the  ancients 
mentioned  in  the  beginning  of  this  fe0:ion.  Haller's 
failing  is  the  promifcuous  admittance  of  all  fads  and 
every  kind  of  theory,  with  a timoroufnefs  and  indeci- 
lion  in  giving  his  own  opinion. 

There  is  another  remark  of  Haller  which  deferves 
attention.  When  I refled,  fays  he,  that  there  is  no 
bile  required  in  the  foetus,  there  being  no  food  receiv- 
ed : when  again  I fee  that  the  liver  is  of  great  fize  in  the 
foetus,  and  not  fmali  like  the  lungs,  which  are  dedined 
to  an  operation  in  the  oeconomy  after  birth,  I cannot 
but  fufped  that  it  has  fome  other  ufe  in  the  foetus  than 
the  fecretion  of  the  bile.  If  the  umbilical  vein  had 
opened  diredly  into  the  cava,  he  thinks  it  would  have 
returned  with  too  great  an,  impetus  upon  the  heart,  and 
would  by  its  preponderancy  have  retarded  the  return 
of  the  blood  from  the  lower  extremities.  He  thinks 
that  the  liver  is  ufeful  in  breaking  and  weakening  the 
jmpulfe  of  the  blood  from  the  umbilical  vein;  that  it  ' 
is  a guard  to  the  right  auricle,  which  would  be  others 
ways  endangered  by  the  rapid  flow  of  the  blood.  Now 
furely  the  liver  is  much  lefs  able  to  dand  the  impulfe 
of  the  blood  than  the  heart ; and  yet  there  is  no  provi- 
fion  for  the  breaking  of  the  force  of  the  blood  in 
the  liver.  Further,  there  is  a dired  dud  of  com- 
munication 
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munication  leading  to  the  heart.  There  is  no  reafon  to 
believe  that  the  umbilical  vein  carries  back  the  blood 
with  greater  force  than  any  other  returning  vein : on 
the  contrary,  from  its  fize  and  the  length  of  its  courfe 
It  is  natural  to  fuppofe  the  motion  of  the  blood  in  it 
to  be  very  flow  and  equable. 

We  mufl  look  upon  the  peculiarities  in  the  circula- 
tion of  the  blood  in  the  liver  of  the  foetus  as  a provifion 
againft  the  fecretion  of  flimulating  bile  ; for  when  the 
child  is  born  and  the  circulation  altered,  bile  is  formed 
more  abundantly,  and  becomes  the  flimulus  to  the 
whole  abdominal  vifeera,  roufing  them  to  new  adion. 
As  to  the  comparifon  which  Haller  has  made  between 
the  ftate  of  the  liver  and  that  of  the  lungs,  it  is  evident 
that  the  latter,  though  fmall  in  bulk,  are  fully  formed, 
and  want  only  inflation  to  complete  their  fundion. 
On  the  contrary,  in  the  liver  of  the  foetus  the  veffels 
are  neceffarily  diftended  with  blood,  to  give  them  the 
fize  requifite  for  this  future  fundion ; but  that  blood, 
either  from  its  qualities  or  from  the  eafy  and  dired 
paflage  it  has  into  the  heart,  does  not  fecrete  the  bile 
in  quantity  and  quality  fo  as  to  flimulate  the  duds  and 
inteflines,  as  in  the  adult  circulation.  If  it  did,  we 
Ihould  not  fee  the  alimentary  canal  of  the  foetus  loaded 
with  matter,  and  yet  not  flimulated  to  adion,  but  in  a 
ftate  of  inadivity  and  torpor. 
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. SECTION  IL 

OF  THE  PANCREAS. 

The  Pancreas  is  a gland  the  larged  of  thofe  which 
have  been  called  conglomorated,  that  is,  diftindtly  con* 
filliiig  of  leffer  parts  united.  It  is  of  a long  form  like 
a doo'^s  tongue,  and  lies  acrofs  the  fpine,  and  behind 
the  ftomach.  Its  excretory  du6t  opens  into  the  duo* 
denuin. 

The  pancreas  is  confined  betwixt  tne  two  lamina  of 
the  mefocolon,  and  it  is  united  to  them  by  a loofe 
cellular  membrane ; it  lies  before  the  great  mefenteric 
veiTels : its  fmali  extremity  touches  the  fpleen,  and  is 
near  the  capfiili  of  the  left  kidney : but  towards  the 
right  extremity ‘it  increafes  gradually  in  maffinefs  until 
its  head  lodges  upon  the  duodenum.  It  is  like  the 
falivary  glands  in  its  appearance,  confiding  of  lobules 
fucceilively  fmaller  and  fiiialler  y and  it  alfo  refembles 
them  in  the  manner  in  which  its  du£l  is  formed.  The 
dud:*  begins  towards  the  left  extremity  by  exceed- 
ingly fmali  branches ; thefe  running  together  form  a 
middle  dud,  which  taking  a ferpentine  courfe  towards 
the  great  extremity,  and  increafed  by  the  acceffioii  oi 
the  lateral  branches  in  its  courfe,  becomes  nearly  of 
the  fize  of  a writing  quill.  Now  approaching  the 
duodenum  it  unites  to  the  biliary  dud,  and  opens  along 
with  it  into  the  duodenum.  A valve  has  been  defcribed 
as  in  the  extremity  of  the  pancreatic  dud,  but  it  is 
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certainly  incapable  of  the  a6lion  of  a valve,  as  the  bile 
has  been  found  to  have  gone  retrograde  into  the  trunk 
of  the  pancreatic  du6l.  Sometimes  there  are' two  pan- 
creatic du61:s,  but  more  frequently  the, part  of  the 
gland  next  the  duodenum,  and  which  is  called  the 
round  head  of  the  pancreas  has  an  excretory  ducf 
peculiar  to  itfelf,  which  either  opens  into  the  duode- 
num feparately  from  the  main  du6f,  by  piercing  the 
coats  of  the  inteflines  nearer  the  ftomach,  or  fome- 
times  opens  further  down.  ' 

De  Graff,  Ruyfch  and  many  others  have  made  ex- 
periments to  difcover  the  nature  of  the  fecfetion  from 
the  pancreas.  Tubes  were  introduced  into  the  du6ls, 
and  bottles  were  appended  to  them  in  living  dogs,  fo 
sis  to  catch  the  pancreatic  fluid  : it  was  found  roupy, 
iniipid,  and  like  the  faliva.  It  has  therefore  been  con- 
cluded, from  the  colour,  ffrua:ure,  duds,  and  fecretion 
of  the  pancreas  having  fo  ftridb  a refemblance  to  thofe 
of  the  parotid  and  ftibmaxillary  glands,  that  it  is  of 
the  nature  of  the  falivary  glands  of  the  mouth. 
The  general  opinion  has  been,  that  it  is  ufeful  in  fe- 
creting  a fluid  which  dilutes  and  moderates  the  acri- 
mony of  the  bile.  More  accurate  chemical  examiria- 
tioii  of  the  pancreatic  fluid  has  not  been  made,  or 

i ' 

has  not  been  fuccefsfiii  in  iliowing  any  peculiarity 
in  it. 

Confidering  the  pancreas  as  a falivary  gland,  how 
great  mull  be  the  quantityof  fluid  poured  out  by  it,  if, 
as  we  are  entitled  to  do,  we  take  the  analogy  of  the 

* This  is  what  Winflow  calls  the  little  pancreas,'  and  is  fome- 
times  fchirrous  To  as  to  comprefs  the  biliary  duds. 

parotid' 
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parotid  fubmaxillary  and  fublingual  glands.  Thefe 
falivary  glands,  although  they  may  be  faid  to  furround 
all  the  jaws  from  the  zigomatic  procefs  on  either  fide, 
are  nothing  in  maffinefs  and  fize  to  the  pancreas* 
Again,  the  pancreas  is  mod  plentifully  fupplied  with 
blood-veflels,  Befides  leffer  branches  of  arteries,  the 
pancreatico-duodenalis  gives  two  branches,  which  take 
an  extenfive  courfe  through  it,  and  are  joined  by  other 
mefenteric  twigs ; and  twigs  proceed  from  the  veiTels 
of  the  ilomach,  and  even  from  the  hepatic  artery ; but 
more  particularly  we  have  to  obferve  the  large  branches 
befhowed  upon  it  by  the  fplenic  artery,  where  it  takes 
its  courfe  clofe  upon  it. 

While  the  mafticators  are  working,  the  parotid 
gland  pours  out  fo  great  a quantity  of  faliva,  fays 
Helvetius,  that  it  is  inconceivable,  and  what  I Ihould 
not  believe,  had  I not  feen  it  in  a foldier  of  the  guards. 
A cut  with  a fabre  in  the  cheek  had  opened  the  falivary 
dud  : the  wound  healing  on  the  infide  of  the  cheek 
left  a fiftulous  difcharge  from  the  parotid  duct.  When 
he  eat,  there  flowed  from  this  hole  a great  abundance 
of  faliva  ; fo  that  during  dinner,  which  is  not  long  in 
the  Hotel  Dieu,  it  moiftened  feveral  napkins.  How 
much  mud  flow  from  all  the  falivary  glands  ? How 
much  from  the  pancreas,  which  is  greater  tiian  them  all 
colledively  ? 

Like  the  biliary  fecretion  it  is  probable  that  the  con- 
tents of  the  domaCh  paffing  the  duodenum,  or  the  bile 
fiowinor  from  the  biliary  duds,  form  the  dimulus  to 
the  difcharge  of  the  pancreatic  fluid  5 and  as  we  fee 
that  the  morfel  in  the  mouth  will  quickly  produce  an 
ahiiod  indantaneous  fecretion  and  dUcharge  of  faliva, 

Q.  ^ M? 
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fo  we  are  led  to  conclude  that  the  flow  of  pancreatic 
fluid  may  be  as  fuddenly  produced  without  the  necefli- 
ty  of  a refervoir,  as  in  the  biliary  fyflem.  We  natu^ 
rally  conceive  that  the  effect  of  this"fluid  is  to  diminifh 
the  vifcidity  of  the  bile,  and  by  diluting  it  to  mix  it 
uniformly  with  the  food,  rhere  are  however  few  fa^ls 
to  enable  us  to  reafon  on  the  effeds  of  the  pancreatic 
fluid.  If  we  give  full  credit  to  the  experiments  of 
Malpighi  and  Brunner  we  may  conclude,  that  when 
the  pancreas  is  taken  away,  the  more  acrid  bile  caufes 
vomiting  or  voracious  appetite  by  its  flirnulus.  Schir- 
Tus  of  the  pancreas  has  been  found  attended  with  a 
coflive  and  flow  motion  of  the  inteflines ; which  feems 
to  contradid  the  refult  ofthefe  experiments  on  animals ; 
but  by  the  fchirrofity  and  enlargement  of  the  pancreas 
the  biliary  duds  may  have  been  more  or  lefs  com* 
preiied,  and  the  retarding  of  the  ufual  quantity  of  the 
biliary  fecretioii  might  produce  the  flownefs  of  the 
bowels 

• According  to  tlie  hypotliefis  of  Silvias,  the  ufe  of  the  pan- 
creas was  to  fupply  an  acid  fpirlt  or  juice,  and  the  biliary  fecre- 
tion  being  of  the  nature  of  an  alkali,  thefe  two  draggling  together 
caufed  the  feparation  of  the  chyle  from  the  fceces.  This  good 
fight  did  not  flop  here,  but  thefe  enemies  being  carried  into  the 
blood  continued  their  warfare  in  the  heart  itfelf,  and  lighted  up 
the  vital  flame  there. 

Nay,  if  we  believe  the  experiment  of  F.  Schuyl,  (de  Vetcri 
Med.)  this  hypothefis  was  not  without  its  proofs ; for  having 
tied  in  the  portion  of  the  duodenum  of  a living  dog,  where  the 
pancceatic  and  biliary  duds  enter,  he  faw  the  ebuiition  from  this 
ftruggle  of  the  acid  and  the  alkali  ; and  when  he  comprefled  the 
hepatic  du(fl,  the  tumifadion  of  the  intefline  fubflded ; when  he 
took  off  this  comprefiion  it  was  again  blown  up.  As  this  experi- 
ment has  not  fucceeded  fmee,  as  Haller  obferves,  Schuyl  was 
probably  deceived  by  the  periflaltic  motion  of  the  inteftines. 
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SECTION  III. 

/ 

OF  THE  SPLEEN. 

The  fpleen  Is  a vifcus  of  an  irregular^  oval  figure^ 
^nd  dark  purple  colour.  It  is  attached  to  the  great 
extremity  of  the  flomach.  It  is  foft  in  its  fubftance  ; 
and  has  the  peritoneal  coat  very  delicate.  We  Ihould 
be  glad  could  we  fay  that  it  is  of  a parenchematous  ftruc- 
ture,  for  in  truth  little  is  known  of  its  organization. 

In  treating  of  this  fiibjefl  we  mud  be  indulged  in 
fome  fpeculation  ; and  indeed  it  is  privileged  ground  ^ 
for  the  hiftory  of  the  opinions  regarding  the  fuppofed 
funflion  of  the  fpleen  is  full  of  loofe  conjeflures  or 
wild  hypothefis,  and  nothing  is  as  yet  certainly  known 
of  its  ufe^ 

SEAT  AND  CONNECTIONS. 

The  fpleen  is  feated  in  the  left  hypochondrium ; 
above  the  left  kidney ; and  under  the  proteftion  of  the 
falfe  ribs  ^ and  of  courfe  it  is  under  the  edge  of  the 
diaphragm.  It  is  connecled  with  the  ftomach  by  the 
cellular  membrane,  by  the  omentum,  and  in  a (liil 
more  particular  manner  by  the  vafa  brevia.  It  has  aifo 
conneclions  with  the  left  extremity  of  the  pancreas  by 
cellular  membrane,  and  the  branches  of  the  fplenic 
veffels.  Laflly,  it  has  a firmer  attachment  to  the 
diaphragm,  by  means  of  a ligament  formed  by  the  pe- 
ritoneum 

The 

* Yet  the  fpleen  is  very  apt  to  change  Its  fituatloh,  or  to  fall 
down  under  the  pratedion  of  the  falfe  ribs*-  It  is  liable  to  en- 
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The  fpleen  Is  of  no  regular  figure.  Where  it  is 
contiguous  to  the  diaphragm  it  is  uniformly  convex : 
towards  the  ftomach  its  furiace,  while  it  is  hollowed 
out  and  concave,  prefents  two  Tides,  fo  that  we  fay 
the  whole  mafs  is  fomevvhat  of  a triangular  form. 
The  anterior  edge  of  the  fpleen  is  notched  with  deep 
fulci } behind  and  at  the  upper  part  the  margin  is  large 
and  round. 

The  fubflance  of  the  fpleen  is  the  moft  fpongy,  ten- 
der, and  foft  of  the  abdominal  vlfcera ; fo  much  fo 
that  not  only  does  the  finger  make  an  impreffion  up- 
on its  furface,  but  it  actually  diforders  and  tears  its 
veffels.  After  a fuccefsful  injedtion  the  whole  Teems 
made  up  of  veffels  ; and  If  any  thing  like  acini  or  glo- 
bules are  to  be  obferved,  the  microfcope  will  fhow 
them  to  be  accidentally  produced  by  the  fafciculi  of 
Teflfels.  It  has  a flridt  refemblance  to  the  fubftance  of 
the  placenta.  The  fpleen  is  feldom  f mailer  than  na- 
tural ; often  greatly  enlarged.  I have  feen  it  equal  to 
the  liver  in  fize,  and  filling  the  whole  left  fide  of  the 
belly.  It  has  been  frequently  found  thus  enlarged, 
without  any  peculiar  fymptoms  indicating  fuch  a dif- 
eafe  during  life.  From  its  foft  texture  and  great  vaf- 
cularity,  like  the  liver,  it  has  been  found  rent  by  blows 
and  falls ; and  wounds  here,  as  in  the  liver,  by  open- 
ing the  large  veffels  are  fuddenly  fatal.  Sometimes  it 
is  hard  and  fchirrous,  and  marbled  in  its  colour. 
There  is  feldom  fuppuration  in  it.  The  fpleen  has  been 


Lirgement  in  afcites.  From  which  circiimfliinces  it  will  not  be 
wonderful  if  it  is  ■wounded  in  tapping  for  the  afcites.  See 
.-■i/Ionro  on  Drop!/. 

fuppofed 
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flippofed  to  fwell  up  and  enlarge  when  the  flomach  is 
empty,  and  to  be  contraded  v;hen  it  is  full.  It  has 
been  obferved,  that  it  is  large  and  fpongy  in  thofe 
who  have  died  a lingering  death,  or  who  have 
been  long  ailing:  that  on  the  contrary,  it  is  fmaller 
and  firm  in  thofe  who  have  died  fuddenly  a violent 
death. 

W^e  are  informed^  that  the  blood  of  the  fplenic  vein 
is  peculiar,  infomuch  that  it  does  not  coagulate  like 
the  blood  in  the  other  veins  of  the  body^. 

That  which  more  than  any  other  circumilance  ex« 
cites  our  attention,  is  the  great  fize  of  the  blood  veffels 
of  the  fpleen.  Both  the  fplenic  vein  and  the  artery 
are  of  great  fize  in  proportion  do  the  bulk  and  weight 
of  the  fpleen  ; and  in  their  courfe  they  are  particularly 
tortuous.  I conceive  we  may  alfo  draw  confequences 
from  the  difiiribution  of  their  branches  to  the  ftornach 
(viz.  the  vafa  brevia  and  left  gaflro  epiploic)  and  to 
the  pancreas.  Its  lymphatics  are  numerous.  It  is 
fupplied  with  nerves,  but  has  very  little  fenfibility.  It 
has  no  excretory  duct* 

Opinions  regarding  the  use  of  the  spleen. 
Of  the  various  ufes  of  the  fpleen,  the  lowefl  conje^liire 
in  refpe^l  to  ingenuity  or  probability  is,  that  like  a 
fand-bath  it  foments  the  ftornach,  and  promotes  the 
procefs  of  digeftion.  This  notion  is  perhaps  not  infe- 
rior in  abfurdity  to  that  opinion  which  afcribed  to  the 
fpleen  the  office  of  forming  an  acid  juice,  which  being 

* With  regard  to  this  point  I have  no  opinion,  having  hither- 
to negleded  to  examine  the  fadl. 
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carried  by  the  vafa  brex^ia  into  the  ftomach,  was  flip- 

pofed  to  excite  the  appetite 

It  was  a better  conception  that  the  fpleen  is  the  feat 
of  melancholy  ; that  moping  here  doth  hypochondria 
fit or  of  ''  laughter  holding  both  his  fides/'  of 
which  the  holding  of  the  Tides  was  an  evidence.  And 
again,  lince  tickling  the  ribs  is  a demonff ration  of  the 
effed  from  this  excitement  of  the  fpleen  f,"  that  the 
growth  of  the  fpleen  promotes  laughter  to  fuch  a de- 
gree, that  it  becomes  a permanent  filly  fimper  imper- 
tinently excited.  Nay  further,  we  have  authority  for 
ihe  excifion  of  the  fpleen  from  thofe  who  are  otherwife 
incurable  in  their  propenfity  to  laughter. 

The  following  is  a theory  which  has  been  very  com- 
monly received.  A great  quantity  of  blood  is  imported 
into  the  fpleen  with  a flow  motion,  owing  to  its  ferpen- 
tine  courfe.  A^^heii  the  ffomach  is  empty,  the  blood  is 
received  in  a greater  quantity  by  the  fpleen,  where  it 
has  an  opportunity  of  flagnating.  Here  the  blood  fo- 
mented, attenuated,  and  in  a manner  dlifolved  by  the 

* I am  miftaken  in  calling  tills  the  lowed  in  abfurdlty.  The 
fpleen  has  been  confidered  as  the  feat  of  the  foul ! the  caufe  of 
venereal  appetite  ! the  gland  which  formed  the  mucilaginous 
fluids  of  the  joints  ! The  atrabiiis  was  received  here  concodted 
and  tranfmitted  to  the  liver.  It  drew  forth  and  formed  blood 
from  the  ftomach,  &c.  Other  phyfioiogihs,  not  contented  with 
the  theories  prefented  to  them,  and  yet  incapable  of  fiiggeding 
others  more  likely,  have  very  mcdeftly  aiierted  that  the  fpleen 
was  of  no  ufe  at  all. 

f Rifus  in  liene  fedes  vldetur  ex  effedlu  titiiationis  nataque  in 
plurimis  mortalibus  rifum  excltat.  See*  Haller.  His  fober  ob- 
jection is,  that  tickling  the  right  fide  will  do  as  well  as  the  left. 
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neighbourhood  of  the  putrid  foeces  in  the  colon,  enters 
upon  the  hrfl  fteps  of  a begun  putrifa6tion.  By  this 
refolving  of  the  blood  it  is  made  more  fluid,  in  which 
flate  it  is  returned  by  the  veins,  there  being  no  excre- 
tory duds.  Now  when  the  fpleen  is  compreflTed  be- 
tween the  diflended  ftomach  and  the  ribs,  and  the  con- 
trading  diaphragm,  the  blood  is  prefled  out  from  it  in 
greater  quantity  and  celerity  towards  the  liver,  mixing 
with  the  fluggifh  blood  in  the  trunk  of  the  vena  portse, 
repleniflied  with  the  fat  and  oil  of  the  omentum,  it  dilates 
it  and  prevents  its  ftagnation  and  tendency  to  congeal. 
In  fliort,  the  fpleen  has  been  fuppofed  to  be  fubfervient 
£0  the  fundion  of  the  liver,  and  to  the  preparation  of  a 
v/atery  (and  fubalkaline)  fluid  to  the  blood  of  the 
ports.  Another  opinion  has  been,  that  it  counter- 
balanced the  niafs  of  the  liver  feated  to  the  right  fide  of 
the  belly. 

Hewfon  entertained  a theory  regarding  the  ufe  of  the 
fpleen  which  fullies  his  high  charader  and  reputation. 
He  conceived  that  the  fpleen  added  the  flatvefTicle  of  the 
globules  of  the  blood : his  only  obfervation  in  way  of 
proof  was,  that  he  faw  a few  red  globules  returning-by 
the  lymphatics  of  the  fpleen:  the  effed,  I have  no 
doubtj  of  the  injury  of  its  fubflance,  or  of  the  compref- 
fion  of  its  veflels.  It  feems  to  me  ftrange  that  fuch  a 
man  feeing  the  large  fplenic  artery  throwing  its  full 
tide  of  peried  arterial  blood  into  the  fpleen,  full  of 
globules,  complete  in  every  refped,  and  again  feeing  a 
few  globules  carried  back  by  the  lymphatics,  ihould 
imagine  that  this  artery  formed  thefe  few  vefficles  with 
which  it  was  already  fo  fully  charged. 
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Of  late  years  we  have  feen  men  endeavouring  to  rails 
themfelves  into  notice  by  an  attachment  to  the  opinions 
of  their  departed  patrons ; by  fupporting  thofe  opini- 
ons  ; by  holding,  as  they  imagine,  the  proofs  and  illuf- 
trations  of  them  in  their  pofl'effion  : but  feldom  do  we 
fee  the  memory  of  great  men  honoured  by  inch  obfe- 
quies.  The  officiouinefs  of  Hewfon's  friends  in  pro* 
mulgating  his  opinions  has  done  no  honour  to  his 
memory.  They  have  attempted  to  fupport,  on  infuffi- 
cierit  grounds,  what  he  might  have  had  the  ingenuity  to 
render  plaufible,  and  which  are  very  far  from  honour- 
able to  his  reputation,  imperfed  as  they  now  appear. 

I conceive  the  fpleen  to  be  an  organ  iubfervieat  to 
the  ftomach  : and  not  only  the  conhant  attachment  of 


it  to  the  ftomach  in  the  human  body,  but  the  condancy 
with  which  it  is  found  conneded  with  the  domach  in 
the  low^er  animals,  confirms  the  opinion.  I regard  it 
as  a provifion  for  giving  the  veffels  of  the  domach  an 
occafional  power  and  greater  adivity,  enabling  them  tQ 
pour  out  a quantity  of  fiuid  proportioned  to  the  ne- 
ceffity  of  the  digedion.  In  the  fird  place,  let  us  exa- 
mine the  coLirfe  and  form  of  the  fplenic  artery,  and  I 
think  we  fhall  diid  the  great  peculiarity  of  its  dze,  and 
tortuous  form,  and  drong  coats,  a provirma  lor  occa- 
fional  great  increafe  of  power  ; while,  if  not  roufed  by 
the  peculiar  fympathies  which  aduate  it,  it  is  of  a form 
to  retard  and  weaken  the  velocity  of  the  blood,  ihis 
is  founded  on  tbefe  propofuioris : 

1.  The  mufcular  power  of  an  artery  increafes  as  it 
recedes  from  the  heart  ; the  eladic  power  diminifhes. 

2.  An  artery,  the  nearer  it  approaches  to  its  final 

diftrlbudon,  is  the  more  immediately  under  the  excite- 
ment 
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ment  and  controul  of  the  organ;  is  adlve  when  the 
organ  is  excited  ; is,  relatively  fpeakiiig,  quiefcent  when 
that  organ  is  not  called  by  its  fympathles  to  exercife  its 

fandion. 

3,  An  artery  tortuous  in  its  courfe  has  more  miifcu- 
larity  and  greater  power  of  adion  than  one  which  take^ 
a flreigbt  courfe ; but  in  proportion  to  the  increafe  of 
power  which  it  obtains  by  its  increafe  of  length  in  this 
tortuous  and  bending  courfe,  w’iil  thefe  turns  retard 
and  w’’eaken  the  force  of  the  heart  upon  the  extreme 
ramifications  of  the  veffeL 

Thus  a tortuous  artery  is  the  means  of  increafmg  the 
velocity  of  the  blood  by  its  own  adion,  but  it  makes 
the  organ  lefs  dependent  on  the  general  force  of  the 
circulation.  We  accordingly  find  that  in  thofe  organs 
where  there  is  occafional  adlvity  alternating  with  a 
quiefcent  hate,  the  artery  is  tortuous ; and  where  there 
is  an  increafe  of  force  required  in  the  circulation,  there, 
the  artery,  from  being  ftreight  in  its  courfe,  becomes 
crooked  and  twifled  in  every  vyay 

From  thefe  remarks^  we  may  be  inclined  to  draw^, 
from  the  tortuous  figure  of  the  fplenic  artery,  a conclu- 
^ron  fomewhat  different  from  that  which  has  hitherto 

* This  has  been  fuppofed  the  eTea  of  the  Impulfe  of  the 
blood,  but  nothing  can  be  more  falfe.  Let  any  one  examine  the 
artery  of  a limb  when  a great  tumour  Is  growing  ; the  artery  will 
be  found  tortuous  to  fupply  it.  Again,  In  the  aneurlfmal  varlx 
where  there  Is  a breach  in  the  artery,  and  the  blood  finds  a,  freer 
return  to  the  heart,  the  artery  will  be  found  enlarged  and  tortu- 
ous In  order  to  fupply  the  lower  part  of  the  limb  ; while  there 
is  a quantity  of  the  blood  withdrawn  from  the  circulation  by  the 
^ointnunlcaiiou  with  the  vein. 
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been  deduced.  We  may  conclude  that  it  is  not  the 
means  of  retarding  the  blood  in  its  circulation,  but  oi 
giving  force  to  it.  , The  fplenic  artery  does  not  only 
ramify  in  the  fpleen,  but  it  fupplies  all  the  left  part  of 
the  ftomach,  and  that  great  facculated  extremity  in 
particular  which  receives  the  food,  and  in  which  the 
procefs  of  digeftion  is  chiefly  performed.  My  idea  is, 
that  when  the  ftomach  is  empty,  when  there  is  no  food 
in  it  to  fohcit  the  difcharge  of  the  gaftric  fluid,  the 
blood  circulates  in  a moderate  degree  in  the  coats  of 
the  ftomach,  and  the  fpleen  receives  the  furcharge  of 
blood ; but  when  a full  meal  is  taken  into  the  ftomach, 
when  the  adion  of  the  gaftric  juice  is  required  in  great 
quantity,  the  adion  of  the  fplenic  artery  is  folicited  to 
the  vafa  brevia  and  left-gaftro-epiploic  artery,  and  thus 
a fudden  flow  of  the  gaftric  fluid  is  beftowed  by  the  in- 
creafed  adivity  of  the  fplenic  artery.  When  again  the 
contents  of  the  ftomach  are  fully  faturated  with  the 
fluids  from  its  coats,  there  is  no  longer  an  excited 
adiOllf'of  the  fplenic  veiTels,  and  the  artery  terminating 
m the  veins,  the  fpleen  returns  the  blood  to  the  liver. 
While  the  veffels  of  the  ftomach  partake  largely  of  the 
fupply  of  blood,  the  arteries  to  the  pancreas  alfo  re- 
ceive fome  increafe  of  adivity ; and  even  the  blood  of 
the  vena  portm  requires  an  addftional  adivity. 

We  have  feen  that  the-  ftomach  and  inteftines,  the 
liver,  pancreas,  and  fpleen  are  combined  in  fundion, 
conneded  by  the  fame  fyftem  of  veflels,  mutually  fub- 
fervient  to  each  other,  and  tending  to  the  fame  end, 
the  reception,  digeftion,  and  firft  ftage  of  the  aflimila- 
tion  of  nutritious  matter  to  the  fyftem.  We  leave  this 
fubjed  therefore  until  we  can  take  up  that  of  abforp- 
, ^ tion 
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don  and  the  lymphatic  fyftem,  and  pafs  to  the  kidney 
and  vifcera  of  the  pelvis^ 


SECTION  IV. 

OF  THE  KIDNEY. 

The  kidnies  are  diftind  from  thofe  parts  which  have 
hitherto  engaged  us,  as  they  fecrete  the  urine,  and  form 
therefore  the  link  betwixt  the  vifcera  of  the  abdomen 
and  thofe  of  the  pelvis ; for  though  lying  in  the  abdo- 
men, they  are  more  llridly  conneded  with  the  parts 
in  the  pelvis.  The  (Irudure  of  the  kidney  forms  a very 
interefling  fubjed  of  inquiry ; becaufe  it  is  the  field  of 
difpute  betwixt  the  contending  parties  regarding  the 
flrudure  of  glands  and  the  theory  of  fecretion.  It  is 
chiefly  from  the  kidnies  that  the  fads  are  drawn  in 
illuftration  of  the  opinions  of  Malpighi,  Ruyfch,  and 
all  the  others. 

Form,  seat,  and  connections.  The  kidnies 
lie  on  each  fide  of  the  fpine ; funk  as  it  were  in  the  fat 
of  the  loins  ^ attached  to  the  niufcles  of  the  loins  ^ and 
in  part  lying  on  the  lower  belly  of  the  diaphragm  ; 
which  lafl  connedion  is  the  caufe  of  the  pain  felt  in 
refpiration  during  inflammation  in  the  kidney.  The 
kidney  lies  betwixt  the  fpine  of  the  ilium  and  the  lowed 
rib.  The  right  kidney  is  placed  fomewhat  lower  than 

the  left,  which  is  owing  to  the  greater  fize  of  the  liver 
on  that  fide. 

Ihe  kidnies  are  without  the  abdomen,  that  is  to  fay, 
behind  the  peritoneum  ^ for  the  kidney  lying  dofe 

upon 
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upon  the  mufcles  of  the  loins,  the  peritoneum  is  merely 
flretched  over  it.  This  is  the  reafon  why  calculi  in  the 
kidney  have  wrought  themfelves  out  by  hftulas  in  the 
loins ; and  it  is  the  ground  of  the  hazardous  propofal 
of  cutting  into  the  kidney  to  extrafl;  calculi. 

The  adipofe  merubrane  fiirrounds  the  kidney,  and 
forms  a perfe6t  capfule  ; for  It  is  this  which  is  fometimes 
in  an  extraordinary  degree  loaded  with  accumulated  fat. 
tJpon  this  capfule  the  csscum  is  attached  on  the  right 
fide,  the  colon  on  the  left,  and  betwixt  the  kidnies  and 
the  inteftines  there  is  a flri£t  fympathy,  which  is  ap- 
parent in  the  nephretic  colic. 

The  figure  of  the  kidney  Is  that  of  an  oval  bent,  or  a 
little  incurvated,  fo  as  to  form  a fulcus  or  general  con- 
cavity to  one  fide,  while  the  other  takes  a greater  cour 
vexity.  By  the  concave  furface  of  the  kidney,  w'hich  is 
towards  the  fpine  and  great  veflels,  the  arteries  and 
^xins  and  ureter  pafs  in  by  the  finus  round  which  the 
fubfiance  or  glandular  body  of  the  kidney  terminates 

abruptly. 

The  abdominal  aorta  and  the  vena  cava  lying  clofe 
on  the  fpine  and  near  to  each  other,  give  off  laterally 
the  emulgent  arteries  and  veins.  The  renal  or  emul- 
gent  artery  comes  from  the  fide  of  the  aorta  betwixt 
the  upper  and  the  lower  mefenteric  arteries : that  of 
the  left  kidney  has  its  origin  a little  higher  than  the 
right : and  the  aorta  being  on  the  left  and  the  cava 
towards  the  right  fide  of  the  fpine,  the  left  emulgent 
artery  is  fliorter  than  the  vein ; the  artery  longer  than 
the  vein  on  the  right  fide.  Again,  the  aorta  being 
more  clofeiy  attached  to  the  fpine,  the  cipulgent  vein 
lies  rather  abov^  the  artery. 


The 
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The  veflels,  and  efpecially  the  arteries  of  the  kidney, 
are  very  irregular  in  their  number  and  form.  V/here 
they  enter  the  body  of  the  gland,  they  are  accom^ 
panied  with  a capfule  which  continues  with  them  to 
this  final  difiribution.  Sometimes  a folitary  vefiel  is 
feen  making  its  exit  by  the  convex  furface  of  the 
kidney.  1 

We  have  had  occafion  to  remark  on  the  nerves  of 
the  kidnies  and  their  connexion  with  the  coverings 
of  the  tefiicle,  and  to  notice  their  effect  in  producing 
pumbnefs  of  the  thigh  and  retraction  of  the  fcrotum  in 
inflammation  of  the  gland,  when  ffones  lodge  in  the 
pelvis  or  ureter. 

Upon  'the  fubjecl  of  the  fenfibiiity  of  the  kidney, 
however,  we  mull  be  aware  that  difeafe,  inflammation, 
fuppuration,  nay  even  total  wafting  of  the  kidney  may 
take  place  without  any  indication  from  pain. 

The  excretory  duCt  of  the  kidney  is  called  ureter  : 
it  leads  from  the  kidney  to  the  urinary  bladder.  When 
we  trace  it  into  the  kidney  it  is  found  to  enter  the 
naval-like  fulciis  of  its  concave  fide  ; here  it  is  enlarged 
into  a confiderable  fac  which  is  called  the  pelvis  of 
the  kidney.  This  is  a kind  of  refervoir  which,  lying 
in  the  embrace  of  the  folid  and  glandular  part  of  the 
kidney,  fends  up  feveral  elongations  almoft  like  the 
finger  of  a glove,  which  receive  into  them  the  papillm, 
the  concentrated  uriniferous  tubes.  Thefe  proceffes  of 
the  pelvis  are  called  the  colices  or  infundibuli. 

It  may  be  obferved,  however,  that  the  term  pelvis  is 
taken  from  the  greater  dilatation  of  the  ureter  within 

the 
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the  gland,  which  is  feen  in  brutes ; and  that  in  man  it 
is  not  fo  remarkable,  the  ureter  branching  with  only  a 
leffer  degree  of  the  facculated  form  into  three  or  four 
divifions,  and  thefe  into  the  leffer  infundibuli. 

Ihe  coats  of  the  ureter  are  three  in  number  ; a denfe 
outer  coat ; a middie  coat,  apparently  conhffing  of 
circular  mufcular  fibres,  though  this  has  been  denied ; 
and  a fmooth  inner  coat,  (very . improperly  called 
villous,)  which  fecretes  a mucus  to  defend'  it  from  the 
acrimony  of  the  urine.  The  ureters  do  not  run  in  a 
direcl  courfe  to  the  bladder  of  urine  ; they  take  a curv- 
ing diredlion;  are  in  fome  places  irregularly  dilated, 
as  when  they  pafs  over  the  pfoas  mufcle  dropping 
deep  into  the  pelvis,  and  getting  betwixt  the  redluin 
and  bladder  they  open  obliquely  into  the  latter.  \ 

MINUTE  STRUCTURE  OF  THE  KIDNEY. 

The  ancients,  fays  Malpighi,  contented  themfelves 
with  the  idea  of  a fieve,  as  conveying  a knowledge  of 
the  manner  in  which  the  urine  was  drawn  off  by  the 
kidney  ; that  the  fibres  of  its  parenchematous  matter 
attradled  the  ferum  of  the  blood  ; that  the  fibrous  mat- 
ter was  perforated  with  innumerable  foramina  ; or  that 
the  whole  was  a congeries  of  canals  through  which  the 
urine  w^as  drained  and  drawn  off.  Malpighi  fet  him- 
felf  to  refute  thefe  vague  opinions  by  the  minute  ex- 
amination of  the  ff  rudure  of  the  kidney  ; and  he  feems 

* When  the  bladder  is  contradlcd  in  confequence  of  a ftone, 
or  when  it  is  dilated  by  obhruitiori,  the  ureters  are  dilated  alfo  ; 
particularly  in  the  firh  cale.  Whilft  they  are  dilated,  their  coats 
become  thickened,  and  their  courfe  is  tortuous. 
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la  the  firfi:  place,  when  we  examine  the  outward 
appearance  of  the  kidney  of  the  foetus,  as  in  this  an« 
nexed  plate,  we  obferve  that  it  is  not,  like  that  of  the 
adult,  fmooth  and  uniform  j but  that  it  is  tuberculated 
or  lobulated  ; that  it  confifts  of  diftindt  parts,  or  glands 
united  together.  Again,  when  we  examine  the  kidnies 
of  other  animals,  we  find  in  feveral  inflances  that  the 
full-grown  animal  retains  this  lobulated  form.  In 
fiiort,  it  immediately  ftrikes  us  that  the  kidn^ey  is  not  a 
uniform  mafs  of  glandular  matter,  but  that  it  muff  re-- 
femble  thofe  glands  which  they  call  conglobate,  and 
which  confifl:  of  feveral  compartments  or  diftind  glands 
united  together. 

Accordingly  a fedion  of  a kidney  fliows  us  that  this 
IS  the  fad.  > 
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to  have  known  almoft  all  that  we  now  know.  Though 
we  do  not  acquiefce  in  his  opinions  regarding  the  final 
and  minute  flrudure,  he  defcrioes  accurately  every 
part  of  the  gland. 


The 
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The  * feftlon  of  the  kidney  fhows  us  thefe  parts* 
Firft,  we  fee  towards  the  furface  that  which  is  called 
the  cortical  or  glandular  part  E.  Secondly,  ftriae, 
converging  towards  the  centre  of  the  kidney,  being 


* Explanation  of  the  annexed  plate, 

A B C D.  The  feveral  divifions  of  the  kidney  which  give  it 
the  lobulated  figure. 

E E.  The  cortical  part  of  the  kidney,  being  the  outer,  and, 
it  is  fuppofed,  the  fecreting  part. 

F F.  The  tubular  part  of  the  kidney. 

G.  The  papilla,  or  that  part  which  projeHs  Into  the  calyx  or 
divifion  of  the  pelvis. 

H.  The  perceptible  diufls  in  the  point  or  apex  of  the  papilla. 

III.  The  other  papilla. 

E.  The  point  of  one  of  the  papilla  which  we  fee  projefling 
Into  the  pelvis. 

M.  The  pelvis  of  the  kidney. 

N.  B.  This  reprefents  only  one  half  of  the  kidney. 


what 
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what  Is  called  the  tubular  part  of  the  kidney  Thefe 

tubuli  are  divided  into  fafciculij  taking  a conical  iliape  | 
and  thefe  converging  unite  at  the  apex ; two  or  three 
of  them  united  form  the  papillae.  The  papilla  are  ge- 
nerally ten  or  twelve  in  number,  or  even  more,  in  each 
kidney  ; their  points  are  received  into  the  extremity  of 
the  infundibula ; they  pour  the  urine  into  thefe  tubes^ 
and  it  is  collefted  in  the  pelvis.  Now  when  we  exa- 
mine one  of  thefe  papillae  in  a lobulated  kidney,  we 
find  that  it  is  the  centre  of  one  of  thefe  fubdivifions* 
Thus,  ' 


:b 


A-  -h..  Cortical  Sudstancc-  B.  TnbiilLtr  part, 

C.TaptUa.  T>.  Ducts, 


The  papilla  C is  merely  the  continuatjon  of  the  tu- 
bull  B ; but  it  is  that  part  which  projeds  from  the 
body  of  the  kidney  into  the  calyx;  and  although  thefe 
divifions  of  the  fubftance  of  the  kidney  are  enumerated 
as  three  diftind  parts,  the  cortical,  tubular,  and  papiU 


* Improperly  medullary,  fometimes  striata  sulcata*  F F. 
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lar  parts,  thej  are  properly  only  two,  the  cortical  and 
tubular'parts. 

Some  however  have  made  a new  diftinftion,  by 
afferting  that  a vafcular  part  is  to  be  obferved  betwixt 
the  cortical  and  tubular  or  ftriated  parts,  as  at  * ; but 
it  is  not  the  cafe  ; for  although  when  we  make  a re- 
gular fe6lion  of  the  whole  gland,  the  mouths  of  fome 
larger  veflels  will  be  obferved  betwixt  the  fafciculi  of 
the  urinary  tubes,  yet  they  are  irregular  ramifications 
tending  to  the  outer  cortical  part,  and  not  fuch  as  fe- 
parate  the  tubular  and  cortical  parr,  nor  fo  regular  as 
to  be  confidered  as  one  of  the  fubdivifions  of  the 


OF  THE  CORTICAL  PART. 


The  external  and  cortical  part  of  the  kidney  is  by  all 
allowed  to  be  the  fecreting,  or,  as  they  rather  term  it, 
the  fecerning  part  of  the  organ*  It  was  this  part  which 
the  older  writers  confidered  as  in  a more  particular 
manner  to  confifl:  of  a peculiar  llefhy  fubftance  or  pa-* 
renchymatous  matter.  It  is  in  this  cortical  matter  that 
the  glandular  bodies  defcribed  by  Malpighi  are  fup=* 
pofed  to  be  feated.  The  appearances  which  he  de- 
fcribes  aie  to  oe  very  dihindlly  feen  in  many  animals  5 
for  example,  in  the  horfe’s  and  cow’s  kidney ; and  are 
to  be  feen  reprefented  in  thefe  plates.  But  he  afferted 
thtfe  bodies  to  beyilfo  obfervable  in  the  human  kid- 


ney 5 to  demonilrate  which  he  ejeded  a ^lack  liquid 
mixed  with  fpint  of  wine,  by  which  the  kidney  becom- 
ing univerfally  tinged,  you  may  then  fee,  he  faid,  when 
you  have  tern  oiidii 


:oats  Oi  the  kidney,  fmall  glands 


partaking- 
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partakiilg  of  the  colour  of  the  arteries.  Thefe  are  the 
glands  of  the  cortical  part  of  the  kidney^  which  Mai* 
pighi  defcribed  as  hanging  upon  the  branches  of  the 
arteries  like  fruit  Upon  the  pendant  branches,  and 
round  which  the  arteries  and  veins  ramified  and  con- 
voluted, like  delicate  tendrilsi,  fo  as  to  give  them  the 
dark  colour  which  they  have. 

Into  thefe  bodies  he  fuppofed  the  Urine  to  be  fecret- 
ed,  and  from  thefe  bodies  it  was  conveyed  into  the 
uriniferous  dufts  or  tubular  part  of  the  kidney ; but 
he  acknowledges  that  the  communication  betwixt  the 
duels  and  glands  is  very  obfeure. 

Ruyfeh  and  Vieuffens  held  a very  oppofite  opinion 
regarding  the  itrufture  of  the  kidney  Ruyfeh,  by 
throwing  his  injedions  into  the  renal  arteries,  found 
that  he  filled  the  urinary  tubes,  the  duds  of  Belini,  and 
the  pelvis  itfelf.  Hence  he  Conjedlured  that  the  tubuli 
uriniferi  or  excretory  duds  of  the  kidney  were  the 
continued  branches  of  the  renal  artery,  without  the 
intervention  of  any  glandular  apparatus  f . 

* Ruyfeh  and  Vien/Tens  long  contended  for  the  claim  of  the 
difeovery  of  tlie  continuation  of  the  arteries  of  the  kidney  into 
the  urinary  duels.  Ruyfeh  at  hr  ft  acquiefeed  iu  the  opinion  of 
Malpighi^  as  we  have  faid^ 

f Thef.  Anat.  li.  p.  3 1 A 


VoL. 
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Example 


of  THE  KIDNEY* 


Example  of  Ruyfch^s  doflnne 


HiiyscAs  Tlcr/^' 


Ruyfch  did  not  negled  the  examination  of  the  little 

bodies  which  are  to  be  feen  in  the  cortical  fubftance. 

He 

' * Exhibet  renis  hiimanl  dimidiam  partem  ita  difTeftam,  ut 
reptatiis  vaforum,  prefertim  iangtdneorum,  loculentius  quam  m 
precedenti  Thefauro,  tab.  iv.  fig.  iib  videre  poffit ; ubi  maps 
inherebam,  ut  conjimalones  arterlolarum  cum  duaibus  Belint 

exhiberem,  inhac  autem  figura  diftinaiffirne  vaforum  fanguine- 

orum  curfum  vermicularem  per  interiorem  renis  partem  expri- 
mere  volui. 


A.  Facicsi 
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He  did  hot  however  allow  they  were  glands,  but  confix 
dently  alTerted  that  they  were  merely  the  convoluted 
arteries  w^hich  v^^ere  formed  into  thefe  contorted  bundles 
before  finally  ftretching  out,  and  terminating  in  the 
ilraight  urinary  tubes 

When  after  minute  injeflion  of  the  kidney  we  make 
a fedlion  of  its  whole  fubflance,  v/e  fee  veffels  emerging 
from  the  liiorO  confufed  intricate  vafcularity  of  the 
cortical  part,  and  running  inward  in  ftrice  towards  the 
papillae;  wdiat  we  fee  there,  are, in  itiy conception, chiefly 
veins.  And  this  1 conclude,  both  from  the  refiilt  of  in« 


A,  Facies  renis  exterior  per  quam  Vafa  fanguinea  reptatum. 


t?>biervaht  vermiculareni. 

B.  Facies  renis  interior  ubi  vafa  fanguinea  non  minus  curium 
vermicularem  obfervant' quam  in  facie  exteriore. 

C.  Papilitn  renales,  ‘ 

D.  Pelvis  renis. 

, ^ .4. 

£.  Cavitas  pelvis  in  quam  papills  urina.in  fiillando  exprl= 

munt. See  Thefaur.  Anat.  W.  p.  27. 

^ In  hoc  Thefaiiro  X.  quocjue  inveniuntur  objeda  renalia  ex 


horhine  defumpta,  in  quibus  non  folum  luculenter  apparet  quid 
judieandurh  fit  de  prtetenfis  glandulis  rehalibus,  verum  etiam, 
quid  inveftigatoribus  renund  impofuerit,  fe  in  renibiis  indagandis 
ftepiffime  occurrunt  corpofcula  rotunda  glahdulas  mentientia  qu^ 
revera  nil  funt  riifi  arteriolarum  ultimas  extremitates  contortse  % 
cum  auieni  exadlllime  repleantur  arterlie  renales  dilTolventur  vei 
«xpanduntur,  quemadmodum  fli  glomer,  ita  ut  nil  minus  fint, 
ficuti  dixi,  quam  partes  per  fe  fiibfiftentes,  & peculiari  membra- 
iiula  obdudas  fine  quo  immerlto  dicUntur  glandulas.  Interim, 
conliderandum  ejufmodi  contorfiones  vaforUm  fang,  nufquam  in 
cceteris  vifceribus  reperiri.  In  the  eplft,  to  Boerhaave,  p'.  77,  we 
find  Ruyfch  fpeaking  much  more  modeftlj  : In  rene  huraaiio 
rotunda  corpufcula  effei  fateor,  fed  funt  tarn  exilias  ut  nilhf 
poffim  dehnire  de  illis.  Adeoque  non  hcet  magis  dicere  quo'd 
flat  glandule,  quam  aliud  quid.-’* 
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jeaions,  and  from  knowing  that  the  veins  are  In  gene^ 
ral  numerous  furrounding  the  excretory  du^s ; befides 
they  retain  the  blood  in  them  like  the  veins.  Thefe 
vefl'eis  running  in  ftraight  lines  and  converging  towards 
the  papilte  are  not  the  tnbuli  uriniferi,  but  the  blood 
veffels  accompanying  them,  the  tubes  theinfelves  being 
tranfparent. 

Yet  I imagine  it  was  by  thele  veiTels  that  Ruyich 
was  deceived;  for  tracing  them  from  the  extreme 
arteries,  and  feeing  them  fuddenly  altered  in  their  form 
and  diredion,  and  running  towards  the  Papilla,  he  im- 
agined them  to  be  the  excretory  duCis  continued  from 

the  extreme  branches  of  the  arteries. 

Winflow  fuppofes  the  corpufcules,  which  are  feen  in 
the  cortical  part  of  the  kidney,  to  be  the  extremities  of 
the  cut  tubuli,  filled  either  with  blood  or  with  a colour- 
ed injeffion.  ^But  this  they  evidently  are  not  ; for  by 
making  the  fubftance  around  them  tranfparent,  they 
are  feen  within  the  furface,  and  they  are  little  grains 
not  the  extremity  of  tubes,  nor  extended  in  lines. 

Boerhaave,  although  he  faw  in  the  preparations  of 
Ruyfch  the  injection  paffed  into  the  uriniferous  tubes, 
yet  in  the  main  favoured  the  opinions  of  Malpighi ; 
and  having  fometimes  obfeived  thefe  tubes  filled  with 
inieftions,  while  at  intervals  they  were  tranfparent  or 
pale,  and  contained  only  a watery  fluid,  he  ventured  to 
conclude  that  there  was  a double  operation  going 
forward  in  the  kidney  ; that  the  pale  watery  urine  was 
quickly  drawn  off  by  the  continuous  tubes  ; but  that 
the  urine  of  the  other  quality  and  higher  colour  was 
feparated  by  a more  perfect  and  flower  fecretion  through 
I fie  glandular  bodies. 
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In  the  hiftory  of  opinions,  to  Boerhaave  fuc- 
ceeds  Berlin,  who  writes  a long  and  laboured  paper  in 
the  Memoirs  of  the  Academy  of  Sciences  for  1744; 
upon  the  whole,  he  may  be  confidered  as  endeavouring 
to  prove  by  dlffedlion  what  was  rather  an  hypothefis 
with  Boerhaave.  Bertin  deferibes  glands  in  the  fub- 
fiance  of  the  kidney ; but  thefe  he  is  careful  to 
dillinguifh  from  the  corpufcles  of  Malpighi,  which  he 
alfo  conceives  to  be  the  extremities  of  veffels  merely. 


From  this  plate  we  fhall  eafily  underftand  Bertinls 
defeription.  He  obferves,  in  the  firft  place,  that  there 
are  to  be  feen  ferpentine  vefl'els,  fuch  as  Ruyfch  de- 
feribed  ; for  example,  at  A A A ^'5  which  arifing  at  the 


* Mefehes  de  M.  Window  on  veiTeaux  ffongieux  de  VieulTens. 
oil  tuyaux.  ferpentans  de  Ruyfch. 

L 3 circumference 
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circumference  of  the  cortical  fubftance,  are  reile<fied 
inward  in  a tortuous  form,  and  which,  at  lad,  ap-^ 
proaching  the  tubular  part,  terminate  in  ftraight  tubes, 
or  are  continued  into  the  tubuli  uriniferi  (for  ex- 

t 

ample  at  B B). 

But  betwixt  the  mefches  of  velTels  which  are  de- 
fcribed,  and  which  are  feen  here  to  terminate  in  the 
tubuli,  there  are  beds  of  glands  C C G,  which  acervulm 
of  fmall  glandular  bodies  are  as  it  were  laid  in  the 
trad  from  the  circumference  towards  the  centre,  and 
appear  to  terminate,  or  to  be  connecled  with  the, 
tubuli  uriniferi  as  the  arteries  are. 

M.  Ferrein  has  oppofed  all  thefe  opinions  in  a paper 
of  the  Academy  of  Sciences  for  1749*  afferts  that 
the  body  of  the  kidney  is  neither  compofed  of  glands 
nor  a congeries  of  blood  veiiels  ; that  it  is  a peculiar 
fubdance,  which  when  examined  is  found  to  confift  of 
Iranfparent  veffels.  Thefe,  he  fays,  are  wonderfully 
convoluted  in  the  cortical  part  of  the  kidney,  fo  as  to. 
refemble  glands,  and  ftretch  in  parallel  lines  towards, 
the  papillm,  where  they  form  what  is  called  the  tubuh 
uriniferi.  ilmongd  thefe  tranfparent  tubes,  the  blood 
velTels  ramify  to  great  minu.tenefs,  and  accompany  them 
where  they  are  leflecled  diredly  inward  to  form  the 
tubuli.  Much  ridicule,  he  obferves,  has  been  thrown 
upon  the  term  parenchyma  of  the  ancients ; but 
noiwithdanding  he  affirms  that  there  is  in  all  glands  a 
fubdance  diffimilar  from  the  blood  vedels,  a gelatinous- 
like  matter,  which  confids  of  or  contains  thefe  pellucid 

i 

tubulk 

Tubular  Part. — The  term  here  ufed  is  univerfally 
^received  j and  all  feem  agreed  that  the  flriae  converging 
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to  the  centre  of  the  kidney,  and  taking  a pyramidal 
lhape  are  the  excretory  duds.  We  have  feen  that 
they  were  fuppofed  by  fome  anatomifls  to  be  foroied 
by  the  continuation  of  the  extreme  branches  of  the 
arteries  j but  this  opinion  we  dial!  venture  to  fay  arofe 
from  the  appearance  of  the  blood  velTels  injeded,  which 
lie  parallel  and  ciofe  to  them.  1 hey  are  evidently  tranf- 
parent  tubes,  and  probably  the  fibrous  appearance  of 
the  whole  pyramidal  body  formed  by  them  is  owing  to 
the  accompanying  blood  veifels.  Thefe  leffer  duds,  as 
they  approach  the  papillae,  terminate  in  larger  duds^ 
W’^hich  finally  open  into  the  duds  of  Belini  at  the  point 
of  the  papillse.  The  papillse  we  have  feen  to  be  that 
part  of  the  pyramidal  body  which  projeds  into  the 
calyx  or  infundibulum,  and  from  their  point  little 
drops  may  be  perceived  to  run  (froi?i  the  duds  of 
Belini)  when  they  are  comprelfed. 

I have  detailed  the  feveral  opiniolis  regarding  the 
ftrudure  of  the  kidney;  and  neither  do  I wifh  here  to 
vamp  up  an  opinion  from  the  aggregate  of  thefe  con- 
tradidory  reports,  nor  have  I been  able  to  draw  a 
decided  conclufion  from  my  own  experience.  In 
truth,  the  obfervation  from  one  difiedion  I have 
hitherto  found  fo  completely  contradided  by  other 
experiments,  that  I mull  conclude  there  yet  remains 
much  to  be  done  in  invefligating  the  minute  ftrudure 
of  the  glandular  vifcera. 

OF  THE  CAPSULE  RENALES*® 

The  renal  capfules  are  gland ular-like  bodies  one  at^ 
tached  to  each  kidney.  The  capfule  is  feated  like  a 

* ClanduU  atrahilarw  nms  fuccentunata,  Glandnh  renaUsi  &c. 
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cap  an  the  upper  end  of  the  kidney.  It  5s  of  a form 
like  an  irregular  crefcent,  and  fuited  to  the  fliape  of 
that  part  of  the  kidney  to  which  it  is  attached  5 at  the 
fame  time  that  it  has  three  acute  edges,  or  takes  a trk 
angular  form. — '(See  the  drawing  of  the  kidnies  of  the 
foetus.) — The  upper  edge  has  been  called  crifta,  while 
the  lower  edges  have  the  name  of  lobes,  It  is  in  the 
foetus  that  the  renal  capfule  is  large  and  perfect ; in  the 
adult  it  has  flirunk,  and  no  longer  bears  the  fame  re- 
/ lative  fize  to  the  kidney.  In  the  foetus  the  renal  cap- 
fule is  as  large  as  the  kidney,  and  the  capfules  of  each 
fide  are  continued  into  each  other,  being  ftretched 
acrofs  the  aorta  and  vena  cava.  ' 

The  veffels  fent  to  this  body  are  fomewhat  irregular ; 
they  come  from  the  renal  or  emulgent  arteries  and 
veins,  from  the  ca^liac  artery  or  phrenic,  or  from  the 
trunk  of  the  aorta,  and  even  from  the  lumbar  arteries. 

By  feparating  the  lobes  of  this  body  we  find  fome- 
thing  like  a cavity,  which  has  been  roundly  aflerted  by 
fome  to  be  a regular  ventricle ; by  others  altogether 
denied.  Finding  a cavity,  they  fuppofed  they  mu  (I 
difcover  the  excretory  duel.  Some  conceived  that  it 
mufl  be  conne£led  with  the  pelvis  of  the  kidney  5 fome 
with  the  thoracic  du^l ; fome  with  the  teflicle ; but 
every  thing  relating  to  the  ufe  of  this  body  has  hither- 
to eluded  refearch,  and  all  is  doubt  and  uncertain  fpe- 
culation.  For  my  own  part  I rather  conceive  that  this 
body  is  ufeful  in  the  foetus,  by  deriving  the  blood  from 
the  kidney,  that  gland  not  having  its  proper  office,  of 
fccreting  the  urine^  to  perform  in  the  feetus. 


ic 
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A.S  there  is  no  very  accurate  divifion  betwixt  the  vlf- 
cera  of  the  abdomen  and  thofe  of  the  pelvis ; as  th« 
vifcera  of  the  pelvis,  when  dillended,  rife  into  the 
belly,  and  are  in  every  refpedl  like  the  abdominal  vif- 
cera, many  have  objedled  to  a divifion  of  the  vifcera  of 
the  abdomen  and  pelvis : neverthelefs,  there  appears  to 
be  good  reafon  for  this  divif  on  of  the  fubjefl.  The 
function  of  the  parts  is  different ; the  manner  of  their 
conneflion  is  different ; their  difeafes  have  widely  dif- 
rent  effeds.  z 

We  have  feen  that  the  pelvis  confifls  of  the  facrum 
and  offa  innominata,  and  that  anatomifts  have  diflin- 
guifhed  the  true  and  the  falfe  pelvis.  The  falfe  pelvis 
is  formed  of  the  extended  wings  of  the  offa  iiii,  and  fup- 
ports  the  vifcera  of  the  abdomen.  The  true  pelvis, 
marked  by  the  cavity  finking  beneath  the  promontory 
of  the  facrum  and  the  linea  innominata,  contains  the 
redum  ; the  urinary  bladder  ; the  proftate  gland  | the 
veficul^E  feminales ; and  part  of  the  urethra. 

The  manner  in  which  thefe  parts  are  conneded,  and 
the  anatomy  of  the  urinary  bladder,  predate  gland, 
and  urethra,  will  form  the  fubjed  of  the  firft  fedion  ; 
while  the  anatomy  of  the  parts  conneded  with  thofe  of 
the  pelvis  in  fundion,  but  feated  without^  will  form  the 
fubjed  of  the  fecond. 
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OF  THE  PARTS  WITHIN  THE  PELVIS, 

W E have  feen  that  the  abdominal  vifcera  are  involv- 
ed in  a common  membrane ; that  this  membrane 
is  uniformly  fmooth  ; and  that  it  has  a fecretion  on  its 
furface  which  bedews  the  whole,  and  allows  the  parts 
an  eafy  fnifting  motion  on  each  other.  The  parts  in 
the  pelvis  muft  alfo  have  motion,  but  they  are  at  the 
fame  time  more  ftridly  connefled ; a loofe  cellular 
membrane  is  the  medium  of  adheiion  here : the  parts 
are  imbedded  in  cellular  membrane,  which  is  in- 
terv/oven  with  mufcular  fibres  towards  the  lower  open- 
ing of  the  pelvis,  and  further  braced  by  the  levator  ani 
mufcle.  This  gives  to  the  whole  due  fupport ; enab- 
ling them  to  refifl  the  comprelTioii  and  aflion  of  the 
abdominal  mufcles,  which  they  niufl  receive  in  com- 
mon with  the  higher  vifcera  of  the  belly. 

By  turning  to  the  hril  plan  in  this  volume  we  find,* 
that  the  divifion  of  the  parts  in  the  pelvis  and  abdomen  > 
is  not  well  defined;  but  we  fee  that  the  peritoneum  is 
reflected  from  the  pubes  over  the  urinary  bladder,  and 
mounts  again  upon  the  redum.  The  line  of  divifion, 
therefore,  is  the  peritoneum  ; while  we  underiiand  how 
tlie  bladder  which  belongs  to  the  pelvis,  being  diftend- 
ed,  carries  the  peritoneum  before  it,  and  rifes  into  th^ 
abdomen.  4 
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SECTION  L 

OF  THE  BLADDER  OF  URlNE. 

As  the  general  nature  of  the  urinary  bladder  is  fo 
well  known,  nothing  is  more  fuper^uouS  than  a genc^ 
rai  definition  or  defcription.  It  is  attached  behind  the 
os  pubis  ; is  nearly  of  a regular  oval,  when  moderately 
diilended,  with  the  ends  obtufe ; but  from  its  connec- 
tions, and  the  preffure  of  the  furrounding  parts,  this 
regular  extenfion  is  not  allowed  in  the  living  body  ; 
it  ftretches  more  laterally  ; its  forepart  is  attached  broad 
to  the  back  part  of  the  os  pubis;  and,  behind,  it  is 
oppofed  by  the  re£lum.  What  the  name  would  imply 
to  be  the  lower  part  is  above ; for  the  fundus  of  the 
bladder  is  that  part  which,  when  diftended,  rifes  into 
the  belly  ; the  neck  is  where  it  terminates  in  the  ore* 
thra  behind  the  arch  of  the  os  pubis.  When  the  blad- 
der is  empty,  or  contains  only  a moderate  quantity  of 
urine,  it  takes  a triangular  figure,  the  bafe  of  which 
reds  on  the  redum,  and  the  apex  is  attached  to  the 
back  of  the  os  pubis ; and  when  in  difleclion  you  look 
down  into  the  pelvis,  you  find  the  back  part  of  the 
bladder  flat,  and  as  it  were  flretched  obliquely  up  upon 
the  os  pubis 

Structure  of  the  bladder.' — Like  the  other 
hollow  vifcera,  the  bladder  confids  of  feveral  coats. 

t 

* This  fiatnefs  of  the  bladderx  and  the  nearnefs  of  the  back 
part  of  it  to  the  os  pubis,  the  furgeon  would  do  well  to  remem- 
ber, before  he  thrufts  the  gorget  or  fillet  with  fuch  relenllefs  im- 
petuofity  as  I have  feen  done. 
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The  peritoneal  coat  of  the  bladder  does  not 
furrouiid  the  bladder,  but  only  covers  the  fundus  and 
back  part.  It  is  like  in  every  refpedl  to  the  peritonea! 
coat  of  the  abdominal  vifcera ; finooth  without ; and 
adhering  to  the  inner  coat  by  cellular  membrane;  which 
cellular  membrane  is,  however,  of  a loofer  texture, 
and  in  greater  quantity  than  in  the  abdominal  vifcera. 
This  peritoneal  coat  is  no  doubt  of  much  fervice  as  a 
divihon  in  obilruding  the  courfe  of  inflammation  arif- 
ing  from  the  difeafes  in  the  lower  part  of  the  pelvis,  or 
from  operations  performed  on  the  bladder,  re6lum,  or 
peroneum  ; were  it  not  for  the  loofe  peritoneum  fpread- 
ing  over  the  cellular  texture  of  the  pelvis,  we  could 
’ neither  be  fo  bold  or  fo  fuccefsful  in  our  operations 
here. ' That  portion  of  the  peritoneum  which  covers 
the  back  part  of  the  bladder,  forms  a particular  tranf» 
verfe  fold  when  the  bladder  is  contracted.  This  fold 
furrounds  the  pofterior  half  of  the  bladder,  and  its 
two  extremities  are  ftretched  towards  the  fide  of  the 
pelvis,  fo  as  to  form  a kind  of  lateral  ligament. 

Though  in  the  contradfed  or  moderately,  diflended 
ftate  of  the  bladder,  the  peritoneum  ftretches  from  the 
back  of  the  os  pubis  to  the  bladder,  the  didention  of 
the  bladder,  in  an  immoderate  degree,  raifes  the  peri- 
toneum off  from  the  pubes,  fo  that  the  bladder  can  be 
ffruck  with  a trochar,  or  lithotomy  performed  above 
the  pubes,  by  an  incifion  diredly  into  the  bladder,  with» 
out  piercing  the  outer  or  peritoneal  coat. 

Towards  the  lower  part,  the  bladder,  as  we  have 
feen,  is  invefted  only  by  cellular  membrane,  which 
takes  the  place  of  the  peritoneal  coat  of  the  fundus* 
While  we  are  aware  of  the  effect  of  the  peritoneum, 

, ftretched 
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ftretched  over  the  parts  in  the  pelvis,  in  obftrufting  the 
progrefs  of  inflammation  from  the  bottom  of  the  pelvis 
towards  the  abdominal  vifcera,  we  muft  recoiled  that 
there  exifts  fuch  a fympathy  betwixt  the  bladder,  and 
the  ftomach  and  bowels,  that  both  after  operation,  and 
in  confequence  of  obflrudion  of  urine,  the  patient  will 
fink,  in  confequence  of  abdominal  inflammation,  with-- 
out  the  dired  fpreading  of  the  inflammatory  adion. 

Muscular  coat. — The  mufcular  coat  of  the  blad- 
der is  very  flrong.  Three  ftrata  of  fibres  are  defcribed 
by  authors.  They  are  fo  ftrong  as  to  have  been  clafled 
with  the  diflind  mufcles,  and  the  whole  coat  has  been 
called  DETRUSOR  URiN^.  Towards  the  lower  part 
of  the  bladder  the  fibres  are  particularly  ftrong,  and 
formed  into  fafciculi,  and  are  like  a net  of  mufcles  in- 
clofing  the  bladder. 

Towards  the  neck  of  the  bladder  the  circular  fibres 
are  ftrengthened ; and  embrace  the  beginning  of  the 
urethra ; and  form  a fphinder,  which,  no  doubt,  is 
aflifted  in  its  operation  by  the  levator  ani  mufcle^ 
throwing  its  ftrong  fibres  around  the  neck  of  the  blad- 
der. The  mufcular  coat  of  the  bladder  becomes 
greatly  ftronger,  where  difficulties  oppofe  its  difcharge  j 
and  when  there  is  a fource  of  irritation,  within  the 
bladder,  adling  for  any  time,  the  whole  coats  become 
thickened,  fometimes  to  the  depth  of  half  an  inch  or 
more ; in  which  cafe,  as  we  have  obferved,  to  take 
place  in  the  ftomach,  it  is  capable  but  of  a very  incon- 
fiderable  change,  either  by  detention  or  contradfion ; 
confequently  the  urine  runs  frequently  by  painful  dif- 
charges.  The  lithotomift  would  do  well  to  diftinguifli 
when  this  fymptom  is  merely  the  confequence  of  a ftone 
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in  the  bladder,  and  when  it  is  oxving  to  an  increafe  in 
thicknefs,  and  a rigidity  of  the  coats  of  the  bladder ; 
for,  in  the  latter  cafe,  the  operation  of  the  gorget  is  at* 
tended  with  very  ferious  evils* 

We  have  an  idea  of  the  wonderful  degree  of  con* 
traflion  in  the  bladder,  and  indeed  the  extent  of  mo* 
tion  in  the  mufcular  fibre  in  general,  when  we  confider 
that  the  bladder  extends  fo  as  to  contain  two  pounds 
of  urine,  and  contrails  fo  as  to  forOe  out  the  laft  drop 
from  its  cavity.  When,  however,’  the  fibres  are 
firetched  too  far,  they  lofe  the  power  of  contraftion^ 
and  often  the  young  furgeon  is  deceived  by  what  he 
conceives  to  be  an  incontinence  of  urine  while  it  is 
really  an  obftrudion. 

VASCULAR  COAT,  OR  CELLULAR  COAT. 

When  I call  this  third  coat  of  the  bladder  the  vaf- 
cular  coat,  it  is  merely  from  its  analogy  to  that  coat  of 
the  inteflines  which  I have  diftinguiflied  by  the  name 
of  vafcLilar,  Anatonlifis  have  called  it  the  nervous 
and  cellular  cpat ; the  firft  of  which  is  quite  improper 
and  the  laft  apt  to  be  confounded  with  the  furrounding 
cellular  outer  coat.  This  coat  (if  coat  it  may  be  cal-  ^ 
led)  confifts  of  very  extenfile  white  lamella  of  cellular 
membrane.  It  gives  diftribution  to  a few  veffels,  and 
conneds  the  mufcular  fibres  and  inner  coat. 

The  Internal  coat  of  the  bladder  is  very  fmooth 
on  its  general  furface,  and  is  bedewed  with  a fheathing 
mucus.  When  the  bladder  is  diftended,  no  inequali- 
ties are  to  be  obferved ; but  when  contraded  it  falls 
into  folds  and  rugae.  From  an  acrid  ftate  of  the  urine  j 

from 
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from  ftrangury,  from  calculus,  the  mucous  dlfcharge 
is  increafed,  even  fo  as  to  form  a great  proportion  of 
the  fluid  evacuated  from  the  bladder.  No  vifible 
fource  of  this  mucus  is  to  be  obferved  on  the  inner 
furface  of  this  membrane  * ; fo  that  probably  it  is  a 
general  difcharge  from  the  furface.  Indeed,  it  ap- 
pears, that  no  folicules  or  criptse,  difcharging  at  par- 
ticular points  of  the  furface,  could  have  the  effedl  of 
bedewing  and  defending  the  whole  furface  from  the 
acrimony  of  the  urine.  The  great  fources  of  the  mu- 
cus difcharged  with  the  urine  are,  the  neck  of  the 
bladder,  the  proilate  gland,  and  the  urethra  f. 

The  Ureter-s,  which  convey  the  urine  from  the 
kidnies  to  the  bladder  of  urine,  open  very  obliquely 
into  the  bladder,  towards  the  back  and  lowefl  part  of 
it.  Ihe  confequence  of  their  oblique  perforation  of 
the  coats  is,  that,  the  greater  the  tendency  of  the 
urine  to  pafs  retrograde  into  them  from  the  bladder, 
(there  being  a proportioned  dillention  of  the  coats  of  the 
bladder,)  the  more  their  mouths  are  comprelfed. 
i hus,  in  the  dead  body,  there  is  no  degree  of  diften- 
tion  which  caufes  the  water  to  pafs  by  the  ureters. 
1 tie  contraction,  or  rather  the  red  (lance  to  diilention, 
of  the  ureters  and  pelvis  of  the  kidnies  feems  much 
greater  than  the  powers  of  the  bladder  are  able  to 
oppofe  5 for  in  obffruClions  of  urine  in  the  urethra. 


^ W inflow,  however,  dcfcribes  the  glands, 
Ilaller  defcribe  fo]’,cules,  near  the  neck  of  the  bl 
,the  infertion  of  the  ureters. 


and  I'ieifter  and 

y— 

adder,  and  round 


t When  the  raucous  fecretion  is  diminifhed  bj-  a difeafe  of  the 

furface,  it  feems  much  nioi'c  readily  to  allow  the  calculous  eon- 
frction  to  form  upon  it. 
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there  is  ftlll  an  inceffant  accumulation  in  the  bladder# 
even  when  the  bladder  has  increafed  to  fuch  a fize  as 
to  be  comprefled  by  the  a£liori  of  the  abdominal  muf*- 
cles.  The  caufe  of  this  yielding  of  the  bladder  to  the 
fecretion  of  the  kidney  is;>  that  it  has  little  permanent 
contraction,  though  occafionally  its  aCtion  is  very  great. 

The  URi^cus  does  not  belong  to  the  human  blad- 
der. It  Is  a tube  which,  in  the  foetus  of  quadrupeds, 
communicates  betwixt  the  bladder  of  urine,  and  the 
membrane  called  alantoes.  But  in  the  human  fetus 
there  is  no  fuch  communication ; both  in  the  fetus, 
and  fomewhat  lefs  diftinCtly  in  the  adult,  there  is  a 
ligament  like  the  remains  of  the  duCf  which  runs  up 
between  the  peritoneum  and  linea  alba  of  the  abdomen 
towards  the  umbilicus'^. 

SECTION  II. 

OF  THE  PROSTATE  GLAND. 

On  the  neck  of  the  bladder,  and  furrounding  about 
half  an  inch  of  the  beginning  of  the  urethra,  there  is 
a gland  nearly  of  the  fize  and  figure  of  a chefnut. 
I'his  body  is  called  the  proftate  gland.  In  all  the  ex- 
tent  of  anatomy,  there  is  not  a more  important  fub- 
je£l  for  the  attention  of  the  furgeon  than  this  of  the 
fixe,  relation  and  conneftion,  and  difeafes  (with 
their  effeas;  of  the  proftate  gland  : but  to  enter  upon 

thefe  is  not  now  our  objeCI. 

The  fliape  of  this  body  is  round,  but  at  the  fame 

time  fomewhat  pyramidal,  for  it  is  broad  towards  the 

♦ It  has.  occurred,  that  the  urine  has  beenm  part  diichargcd 
by  the  unibili'cus.  This,  no  doubt,  is  owing  to  the  ligament  re 
niaining  permanently  as  a du(51. 


' bladder, 
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bladder,  and  points  forward.  It  has  alfo  a divifion, 
forming  it  into  two  lobes ; and  the  older  anatomifts 
fpeak  of  it  as  double.  The  urethra  pafles  through  it ; 
not  in  the  middle,  but  towards  its  upper  furface ; fo 
that  the  gland  is  felt  more  prominent  downward,  and 
is  diftindiy  felt  by  the  point  of  the  finger  in  am.  This 
gland  indeed  refts,  as  it  were,  on  the  redum.  By 
the  annexed  drawing  it  is  meant  only  to  give  an 
accurate  conception  of  thefe  parts,  and  not  to  repre- 
fent  them  as  they  are  felt  in  the  living  body.  For  this 
reafon  the  drawing  is  made  from  a preparation,  and 
not  from  the  recent  diffedion.  When  the  catheter  is 
introduced,  and  the  furgeon  examines  the  date  of 
parts  by  the  redum,  he  will  hrfl;  diftinguifh  the  curve 
of  the  ftaff,  covered  with  the  bulb  of  the  urethra : be-  ^ 
hind  this  the  catheter  will  feel  more  bare  of  parts,  but 
dill  covered  with  a greater  thicknefs  of  parts  than  one 
fhould  exped  from  the  defcription  of  the  membrane- 
ous part  of  the  urethra.  And  behind  this,  again,  he 
will  feel  the  prominence  of  the  prodate  gland,  not 
round,  didind  and  accurately  defined,  but  gradually 
lod  in  both  before  and  behind,  among  the  furround- 
ing cellular  membrane  and  mufcular  fibres  which  in- 

% 

volve  it. 

The  texture  of  the  gland  is  a compad  fpongy  fub- 

dance,  and  when  cut  has  confiderable  refemblance  to 

a fchirrous  gland.  From  each  Ipbe  there  are  final! 

folicules  opening  into  the  urethra,  and  from  thefe  the 
* 

duds  may  be  injeded. 


^ Plates  TIL  and  IV. 
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It  has  been  faid,  that  there  is  really  no  divifion  of 
this  gland  into  lobes  : but  perhaps  the  belt  authority 
on  this  queftion  is  difeafe.  Now  it  happens  fome- 
tiines  that  only  one  fide  of  the  gland  is  enlarged, 
which  is  a proof  that  there  is  fome  divifion  betwixt  the 
lobes.  This  unequal  fwelling  of  the  gland  diftorts  the 
urethra,  and  gives  it  a diredlion  very  difficult  to  be  fol- 
lowed by  the  catheter.  In  general,  when  equally 
fwelled,  the  greater  part  of  the  gland,  being  beneath 
the  urethra,  raifes  it  up  fo  that  the  point  of  the  cathe- 
ter muft  be  raifed  over  the  enlarged  gland  before  we 
can  pafs  it  into  the  bladder.  This  body  is  little  liable 
to  inflammation,  and  occafional  tumefadlion,  fo  as  to 
obftrudl  the  urine  ; its  enlargement  is  a chronic 
^nd  peculiar  to  advanced  age. 
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SECTION  I. 

OF  THE  PENIS  AND  URETHRA« 

STRUCTURE  OF  THE  PENIS. 

The  penis  confifts  of  three  fpongy  bodies ; whkh^ 
being  condituted  to^  receive  the  influx  of  blood,  admit 
of  diflention,  and  confequent  eredion.  Two  of  thefe 
bodies  are  called  the  corpora  cavernosa  penis, 
and  form  the  body  of  the  penis;  the  other  is  the  cor- 
pus spongiosum  URETHRi®,  a veficular  and  fpongy 
fubftance,  which  furrounds  the  whole  length  of  the 
urethra,  and  expands  into  the  bulb  of  the  urethra  int 
the  perineum,  and  into  the  glans  on  the  point  of  the, 
penis. 

Corpora  cavernosa.  The  body  of  the  penis 
confifts  of  two  tubes  formed  of  a very  flrong  (heath. 
This  (heath  has  a great  degree  of  elaflicity,  but  at  its 
utmpfl:  extenfion  powerfully  refills  the  farther  diften- 
tion  with  blood.  Thefe  tubes  are  united  in  the  greater 
part  of  the  length  of  the  penis,  or  they  are  parted  by 
an  imperfeS;  partition.  The  root  of  thefe  bodies, 
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or  CRURA  PENIS,  as  they  are  called,  feparate  In  the 
perineum,  fo  as  to  take  hold  on  the  ramus  of  the  os 
pubis.  Foreward,  thefe  bodies  or  tubes  terminate  in 
rounded  points  under  the  glans  penis. 

Thefe  tubes  are  of  a ligamentary  nature,  bating 
that  they  have  a certain  degree  of  elaflicity.  They  in- 
clofe  and  fupport  the  cavernous  fl;ru6ture  of  the  penis. 
This  fubftance  confifts  of  cells  connefted  with  each 
other  and  having  a free  communication  through  the 
whole  extent  of  the  penis.  Thefe  cells  are  interpofed 
betwixt  the  extremities  of  the  arteries  and  veins,  or 
probably  while  the  arteries  have  communication,  and 
open  into  the  extremities  of  the  veins,  in  the  common 
way,  they  have  fuch  connexions  with  the  cellular 
hrudure,  that  in  the  accelerated  aXion  they  pour 
their  blood  into  the  cells ; yet  the  blood  circulates  m 
the  penis  during  ereXion  as  at  other  times. 


Sedion  of  the  Penis  as  inflated. 


Section  of  tlie  Penis. 
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A,  Corpus  Caver nofum  Penis®  B,  Septum.  C,  Ure- 
thra. D,  Corpus  Spong.  Minus^  or  fpongeofum 
Urethrae. 

» 

Corpus  spongeosum  urethrae. 

Surrounding  the  urethra  there  is  a fpongy  body 
finiilar  to  that  which  forms  the  body  of  the  penis* 
Where  this  fpongy  flieath  of  the  urethra  lies  in  the  pe^ 
rineum,  betwixt  the  crura  of  the  penis,  it  is  enlarged 
with  a round  head,  which  is  called  the  bulbous  part 
it 'is  upon  this,  and  on  about  an  inch  and  an  half  of 
the  lower  part  of  the  fpongy  body,  that  the  ejacula« 
tor  feminis,  or  accelerator  urinee  ads ; and,  as  within 
this  enlargement  of  the  fpongy  body  which  fiirrounds 
the  urethra  there  is  alfo  a dilatation  of  the  tube  of 
the  urethra  itfelf,  the  ufe  of  the  mufcle  is  evident.  It 
contrads  upon  this  linus  of  the  urethra  when  diflended 
with  the  difcharge  from  the  veficul^,  the  proftate 
gland,  and  tefticle.  As  an  accelerator  urin®,  it  can* 
not  ad,  but  it  expels  the  laft  drop  of  urine,  as  a con* 
fequence  of  their  detention  in  this  more  dilateable  part 

of  the  urethra. 

The  fpongy . ftiqath  of  the  urethra,  as  we  have 
hinted,  is  enlarged  into  the  glans,  fo  that  the  ac- 
tion of  the  accelerator  mufcle  affeds  the  whole  length 
of  the  fpongy  body  of  the  urethra  and  the  glans  by 
the  comprellioii  of  the  blood  in  the  bulb. 

There  is  a connedion  betwixt  the  glans,  fpongy 
tube  of  the  urethra,  and  accelerator  mufcle.  T^he 
excitement  of  the  glans  gives  the  adion  to  the  accele- 
rator or  ejaculator  mufcle  ^ the  adion  of  this  mufcle 

M 4 compreifes 
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compreffes  the  bulb,  and  in  confequence  the  whok 
fpongy  body  to  the  extremity  of  the  glans  is 
made  tenfe,  elongates,  and  contradls  the  diameter  of 
the  urethra,  adapting  it  to  the  emiflion  of  femen.  Mr. 
Home,  I obferve,  fuppofes  that  an  adion  takes 
place  in  the  membrane  of  the  urethra  during  copu- 
lation,  to  reduce  the  fize  of  the  canal,  and  fit  it  for 
throwing  out  the  femen  with  the  necelTary  velo* 
city  but  for  this,  there  feems  no  ground  nor 
proof ; and  I imagine,  the  adion  of  the  accelerator, 
and  the  hate  of  dihention  of  the  fpongy  body,  will  be 
a gX)od  fubhitute  to  his  cohjedure. 

The  obtufe  point  of  the  glans  is  fpread  upon  the 
extremities  of  the  cavernous  bodies  of  the  penis,  which 
yet  have  no  communication  with  the  glans.  'We  ob- 
ferve a circular  margin,  the  corona  giandis,  and  be- 
hind this  the  cervix.  About  the  corona  and  cer« 
vix  there  are  many  little  glandular  folicules  which 
are  no  doubt  for  preferving  the  mobility  of  the  pre- 
putium. 

The  preputium  is  a loofe  prolongation  of  the  in- 
teguments of  the  penis,  which  hangs  over  and  de- 
fends the  delicate  and  fenfible  furface  of  the  glans.  Its 
inner  furface  is  of  courfe  the  continued  furface  of  the 
common  integuments,  while  it  again  is  receded  over 
the  glans.  Upon  the  lower  fide  the  preputium  is  tied 
in  a particular  manner  to  the  furface  of  the  glans 
behind  the  orifice  of  the  urethra.  This  connedion  .li- 
mits the  motion  of  the  preputium,  and  is  called  fre- 

N"UM  PREPUTII, 

* Gl^iid'ui.  odorif.  of  T^oa.  Sec  Morgagni. 
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The  whole  integuments  of  the  penis  are  of  the  fame 
cellular  ftrudure  with  thofe  of  the  rea  of  the  body,  and 
may  be  with  equal  facility  inHated : they  are  particular- 
ly loofe  and  didenfible,  and  unincumbered  with  fat. 

A third  common  integument  of  the  penis  is  diftm- 
guifiied,  and  is  called  the  tunica  nervofa.  It  is  of  a 
more  firm  elaftic  ligamentary  fubftance.  A ligament, 
however,  is  not  elaftic,  and  the  firmnefs  here  is  mere- 
ly that  of  a greater  degree  of  condenfation  in^the  com- 
mon membrane.  It  is  this  membrane,  which  being 
attached  to  the  os  pubis,  and'  fupporting  the  penis, 
forms  the  ligamentum  elafticum  fufpqnforium. 
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OF  THE  URETHRA. 

The  urethra  is  all  that  length  of  the  canal  from  the 
neck  of  the  bladder  to  the  extremity  of  the  penis.  It 
is  formed  of  the  continuation  of  the  inner  and  third 
coat  of  the  bladder,  which  lafl;  forms  a reticular  mem- 
brane, uniting  the  inner  membrane  to  the  fpongy 
body.  It  is,  however,  fupported  through  all  its  length,^ 
near  the  bladder,  by  paffing  through  the  proftate 
gland  and  fphinder  fibres;  further  forward  than  this, 
where  it  paffes  from  the  proftate  to  the  beginning  of 
the  fpongy  body  of  the  urethra,  it  is  invefted  and  fup- 
ported by  firm  cellular  and  ligamentous  membranes;  and 
in  the  length  of  the  penis  it  is  included  in  the  fpongy 
body,  which  extends  from  tifS  bulb  to  the  glans.  It 
cannot  be  defcribed  as  a cylindrical  canal,  for  it  ad- 
mits of  very  unequal  diftention.  It  begins  large  at  the 
neck  of  the  bladder,  where,  immerfed  in  the  proftate 
gland,  it  forms  a little  finiis ; it  is  contraded  again  in 
a remarkable  degree  behind  the  bulb ; it  dilates  into 
ihe  SINUS  of  THE  URETHRA  Within  the  bulbous  en- 
largement of  the  fpongy  body;  it  is -gradually  dimi- 
nifhed  forward  ; and  it  may  be  confidered  as  cylindri- 
cal forward  to  the  point  of  the  glans,  where  it  is  much 
contradled  and  where  we  often  find  calculi  detained, 
which  have  pafled  the  whole  length  of  the  canal. 

The  canal  of  the  urethra  is  bedewed  with  mucus. 
The  fources  of  this  mucus  are  here  particularly  appa- 
rent; for,  befides  the  general  furface,  there  arc  large 

* HHler  Com.  lib.  xxvii.  fed.  i.  f kxx,  Mr.  Home's 
Stridurcs. 


lacunae 


STRdCTURE^  OF  THE  PENIS.  I^E 

iacunie  feen  ; Into  which  the  mucus  is  fecreted,  and 
from  which,  as  from  receptacles,  it  is  preffed  as  the 
urine  flows*  The  inner  membrane  of  the  urethra  is 
very  delicate,  and,  when  torn  by  the  catheter,  or  hj 
violent  chordee,  or  opened  by  the  cauftic,  bleeds 
profufely. 

The  internal  membranes  of  the  bladder  and  urethra 
are  particularly  fenfible  ; drawing  after  them,  when 
excited,  not  only  the  a£lion  of  all  the  mufcles  in  the 
lower  part  of  the  pelvis,  but  having  fympathies  in  a 
particular  manner  with  the  tefticle,  ftomach,  and 
bowels,  and  with  the  w^hole  fyftem.  The  more  curi- 
ous and  important  effed  of  the  injury  of  the  urethra 
is  the  paroxyfm  of  fever  which  it  induces.  Obferving 
the  regular  occurrence  of  an  intermitting  fever  in  cafes 
of  fiftula  in  the  perineum,  we  fhould  imagine  it  to  be 
the  effect;  of  the  extravafation  of  the  urine  in  the  cel» 
lular  membrane,  and  the  effect  of  general  irritation  ; 
until  it  is  obferved  that  the  fimple  flii^ture  produces 
that  effe<^5  and  that  a touch  of  the  cauftic  brings  on  a 
violent  paroxyfm. 

When  the  reticular  membrane  is  inflamed,  of  coutfe 
it  lofes  its  elafticity,  and  gives  pain  in  erection. 
Sometimes  the  inflammation,  being  continued  to  the 
fpongy  body  furrounding  the  urethra,  makes  it  un* 
equal  in  its  capacity  of  diftention  to  the  cavernous 
bodies  of  the  penis,  and  fometimes  their  ceils  are  united 
by  adhefion  in  the  word  cafes  of  chordee. 

I cannot  imagine  with  fome,  that  the  urethra  h 
mufcular  ; becaufe  I fee  no  end  it  could  ferve 
in  the  ceconomy  ; 'fecondly^  becaufe  there  is  no  proof 
in  fupport  of  the  opinion  \ thirdly^  becaufe  it  is  fur- 

rounded 
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rounded  with  flrong  fibres  and  a fpongy  body,  which 
conjointly  feem  calculated  for  every  piirpofe  of  the 
oeconomy,  and  likely  to  account  for  every  fymptoin 
which  might  be  miflaken  for  fpafinodic  a6lion  in  the 
canal  itfelf.  The  idea  of  mufcularity  is  derived  fronv 
the  fymptoms  of  fliridure  and  irritability  of  the  canaL 
I fhall  therefore,  in  the  firfl  place,  fhew  how  I con-- 
ceive  flridure  is  produced. 

The  urethra  is  very  elaflic;  not  only  allowing  a very 
large  bougie  to  be  pafled,  and  clofing  upon  a thread^; 
but  it  flill  more  remarkably  admits  of  elongation  than 
of  diflcntion  in  the  width  of  the  canal.  It  is  fur- 
rounded,  as  we  have  feen,  with  a fpongy  body  and  the 
cellular  coat  which  is  betwixt  the  delicate  liniiig  mem- 
brane of  the  urethra,  and  the  fpongy  body  partakes 
of  the  flrufture  of  both,  and  is  very  elaflic.  But 
when  an  inflammation  attacks  the  canal,  this  cellular 
membrane  is  its  principal  feat.  The  point  affedled 
lofes  its  elaflicity  ; no  longer  flretches  with  the  penis 
and  urethra,  but  confolidates,  and  throws  the  inner 
membrane  into  a fold  in  a di- 
reflion  acrofs  the  canal.  hus 
the  membrane  at  A has  con- 
traced  and  condenfed  in 
confequence  of  inflammation, 
or  rather,  v/hen  contracted,  by 
the  (hrlnking  of  the  urethra 
in  length  and  its  fpongy  body 
has  formed  an  adhefion,  and, 
in  confeouence  of  inflamma- 
tion,  has  loft  its  elaflicity  and 
no  longer  dilates  in  the  pro- 
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portion  of  the  reft  of  the  canal.  The  confequence  of 
this  is,  that  the  point  of  the  inner  membrane  B makes 
a projecting  ring  round  the  urethra.  To  fuppofe  this 
ftriClure  to  have  been  formed  by  the  mufcular  con- 
traction in  the  diameter  of  the  canal  ^5  would  be  to 
allow  the  partial  aCtion  of  one  or,  two  fibres ; (for  the 
ftfiCture  is  like  that  which  would  be  produced  by  the 
tying  of  a pack-thread  round  the  canal,  being  a nar- 
row circular  ridge  ;)  which  is  very  unlikely.  Some- 
times, however,  the  ftridure  is  only  on  one  fide  of 
the  canal,  which,  allowing  it  to  be  formed  as  I have 
here  fuppofed,  is  very  likely  to  happen:  but  in  confe- 
quence of  the  mufcular  aClion,  cannot  eafily  be  fup- 
pofed to  take  place,  fince  the  drawing  of  the  mufcular 
fibres  would  equally  affeCt  the  whole  circle. 

As  to  the  effea  of  heat  and  cold  on  an  obftruClion, 
it  may  be  explained  fimply,  without  the  fuppofition 
of  mufcular  contraClion  : for  as  we  know  that  the 
penis,  fpongy  bodies,  and  of  courfe  the  whole  canal, 
relax  and  elongate  in  warmth,  as  they  are  fhrunk  up 
and  contracted  in  cold,  like  the  fkin  of  the  body  in 
general,  without  implying  mufcular  contraCfion  : fo 
we  fee  how  this  ftate  would  affed  a ftriClure  that, 
when  the  penis  and  the  urethra  was  fhrunk,  the  effeCt 
of  the  ftriClure  would  be  increafed,  and  the  patient 
could  pafs  his  urine  only  when  the  parts  were  relaxed, 
by  fitting  in  a warm  room,  or  by  the  ufe  of  the 
bath. 

• A ftriclure,’*  fays  Mr.  Home,  whether  in  the  fpafmo- 
die  or  permanent  ftate,  is  a contraction  of  the  tranfverfe  fibres 
pf  the  membrane  which  forms  the  canal.” 


But 
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But  when  furgeons  fpeak  of  fpafms  of  the  urethraj 
they  feem  to  forget  the  adion  of  thefurroundingmufcles. 
Thus  acrid  and  flimulating  urine,  or  an  irritable  ftate 
of  the  urethra,  will  be  followed  by  a fmall  ftream 
of  urine : or  perhaps  a temporary  obftru61:ion  is  the 
confequence : but  why  ftiould  we  fuppofe  that  the 
membrane  of  the  urethra,  which  has  ho  appearance 
of  mufcularity,  caufes  this  effed,  w^hen  it  is  probably 
produced  by  the  fphindter  mufcle,  the  fibres  which 
furround  the  membraneous  part  of  the  urethra,  the 
levator  ani,  and,  above  all,  by  the  accelerator  urin$, 
a mufcular  (heath  of  fibres  furrounding  three  or  four 
inches  of  the  canal.  Round  the  membraneous  part  of 
the  urethra,  and  behind  the  bulb,  there  is  much  inters 
lacing  of  mufcular  fibres  ; and  the  levator  ani,  fplitting, 
embraces  it.  Round  the  finus  of  the  urethra  and  the 
bulb  which  covers  it,  is  the  accelerator  urinse,  more 
properly  the  ejaculator  feminis  : and 'as  the  ejaculator 
feminis  contradls  upon  the  finus,  it  drives  onward  the 
femen  along  the  urethra,  fince  the  feminal  fluids  do  not 
pafs  backward  into  the  bladder,  unlefs  when  the  ac- 
tion of  the  parts  is  much  difordered  ; there  muft  be  a 
contradlion  round  the  urethra  behind  the  bulb  during 
the  a(^ion  of  the  ejaculator.  The  fenfibility  of  the 
glans  holds  a controul  over  the  adion  of  thefe  muf- 
cles ; and  the  difeafe  of  the  bladder  and  of  thefe  parts 
afteds  the  glans.  There  is,  in  (hort,  a complicated 
apparatus  here,  and  w^e  cannot  wonder,  that  the 
mod  frequent  feat  of  difeafe  is  juft  at  the  beginning  of 
the  finus  of  the  urethra,  where  the  mufcular  adion 
is  ftronger,  and  the  canal  narroweft.  At  this  place 
IS  the  ftridure  of  the  urethra  moft  common,  and  here 
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If  fpafm  and  mufcoiar  aQion  fliould  bring  It  on,  if 
fpafmodic  adion  (hould  prevail  during  the  permanent 
(Iridure,  or  blidering  bring  on  a ftrangury,  (feeing 
that  this  point  is  fo  furrounded  with  mufcular  fibres 
deftined  to  a particular  adion,)  we  mufl  not  take  thefe 
fymptoms  as  indicating  a mufcularity  in  the  whole 
trad  of  the  urethra.  I believe  it  Is  found,  that  dric* 
lure  is  mod  frequent  jud  behind  the  bulb  of  the 
urethra ; where  I have  sieged,  the  mufcularity  is 
greated ; and  alfo  about  the  dIdance  from  the  extrcv 
mity  of  the  urethra  which  anfwers  to  the  termination 
of  the  ejaculator  mufcle. 


SECTION  II. 

OF  THE  TESTES. 

The  testicle  might  be  confidered  as  more  na- 
turally  conneded  with  the  abdominal  vifcera,  than 
with  ihofe  of  the  pelvis,  as  its  original  feat  is  on 
the  loins  amongd  the  abdominal  vifcera,  and  as  it  re- 
ceives its  coats  from  the  peritoneum,  and  its  veflels 
from  the  abdominal  vefTels. 

The  tedes  are  two  glandular  bodies  which  fecrete 
the  femen  : they  receive  their  veiTeis  from  the  aorta 
and  cava,  or  the  emulgent  veflels ; their  excretory 
dud  runs  up  into  the  belly,  and  it  terminates  in  the 
urethra  near  the  neck  of  the  bladder. 

The  scrotum,  in  which  the  tedicles  are  lodged, 
is  a continuation  of  the  common  integuments ; its  cel- 
lular membrane  is  particularly  lax  and  Tree  from  fat, 
and  anafarca  extremely  apt  to  fall  down  into  it,  fo 
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as  fometimes  to  diftend  the  fcrotum  to  a tranfparent 
bag  of  enormous  fize ; and  not  unfrequently  it  has 
been  blown  up  to  counterfeit  rupture  and  other 
difeafes. 

The  cellular  fubflance  of  the  fcrotum  is  peculiar  in 
its  appearance,  being  red  and  fibrous.  It  has  been 
Gonfidered  as  a mufcle,  and  called  dartos  : although 
this  is  denied  by  many.  Its  a<5lion  is  to  fupport  and 
brace  the  fcrotum  ; and  in  bad  health  and  in  old 
age,,  it  is  fo  much  relaxed  as  to  allow  the  teflicles  to 
hang  upon  the  chords.  But  befides  the.fimple  corru- 
gation and  relaxation,  the  fcrotum  has  a motion  like 
the  vermicular  motion  of  the  inteflines,  from  fide  to 
fide,  and  alternately.  Its  contraflion  has  a relation, 
to  the  healthy  fecretion  of  the  gland  within. 

Upon  the  furface  of  the  fcrotum,  directly  in  the 
middle,  there  is  a line  palling  from  the  lower  part  of 
the  penis  to  the  anus ; the  rapha.  This  line  marks 
a divifion  in  the  fcrot,um,  not  fuperficial  merely  ; but 
a partition,  or  feptum,  is  formed,  dividing  the  fcro- 
tum into  two  diftinct  cellular  beds  for  the  tellicles. 

Coats  of  the  testicle.  Befides  the  involving 
fcrotum,  each  teflicle  has  two  di(lin<51:  coats,  the  tuni- 
ca vaginalis  and  tunica  albuginea.  The  tunica  vagi- 
nalis covers  the  teflicle  loofely  ; that  is,  without  ad- 
hering to  its  general  furface  : but  the  albuginea  is  in 
clofe  union  with  it,  and  is  the  immediate  coat  of  the 
teflicle.  The  inner  furface  of  the  vaginal  coat  is  per- 
fcclly  fmooth,  and  an  exudation  is  poured  out  from 

• Nurfes  particularly  attend  to  the  flat?  of  the  fcrotum  in 
children. 
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it  as'frOm  the  peritoneum  within  the  belly,  the  outer 
furfaee  of  the  tunica  albuginea  is  alfo  finooth  and 
and  white,  whence  its  name.  But  on  its  inner 
furface,  like  the  peritoneum,  which  covers  the  in- 
teftine,  and  adheres  to  the  mufcular  coat,  it  adheres 
to  the  tubes  of  the  tefticle  itfelf.  Thefe  invefting 
coats  are  in  fome  refpefls  diffimilar,  yet  in  general 
much  alike,  being  continuations  of  the  fame  mem- 
brane, and  both  prolongations  of  the  peritoneum* 
Ihe  outer  membrane,  the  tunica  vaginalis,  is  a pro- 
teflion  to  the  tefticle,  gliding  eahly  on  the  inner  coat, 
and  with  the  mobility  of  the  cellular  membrane  of  the 
dartos  it  preferves  the  tedicles  from  bruifes  and 
Itrokes  to  which  It  would  be  expofed  if  it  were  more 
firmly  attached.  The  Inner  tunic,  or  albuginea,  gives 
flrength  and  firmnefs  to  the  fubftance  of  the  tefticle. 
Betwixt  thefe  coats  is  the  fluid  collefled,  which  forms 
the  hydrocele.  They  alfo  contain  the  congenital  her- 
nia ; but  the  common  hernia  is  without  both  coats  of 
the  tefticle.  To  underhand  the  principles  of  anatomy 
of  this  part,  we  muft  attend  to  the  defcent  of  the  tefti- 
cle, and  to  the  manner  in  which  thefe  coats  are 
formed. 


OF  THE  DESCENT  OF  THE  TESTICLE. 

In  the  fetus,  fome  months  before  birth,  the  tefti- 
cles  are  lodged  in  the  belly,  and  are  in  every  refped: 
like  the  abdominal  vifcera.  They  afe  feated  on  the 
fore  part  of  the  pfo^e  mufcles,  by  the  fide  of  the  rec- 
tum. They  are  of  courfe  covered  and  inveftedTy 
tae  peritoneum  5 for,  as  we  have  explained  how  the 
VoL.  IV.  N 
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folid  vifcera  and  the.  intefllnes  are  behind  the  peri- 
toneum, fo  it  will  be  iinderflood  how  the  tefticles  ly- 
ing on  the  loins  are  behind  the  peritoneum  : that  is  to 
fay,  the  glandular  fubllance  of  the  tellicle  is  inveded 
by  a fingle  coat,  and  that  coat  is  the  peritoneum, 
which,  after  covering  the  body  of  the  tefticle,  is  reflected 
upon  the  loins  j as  the  coats  of  the  liver,  for  example, 
are  to  be  traced  from  its  furface  to  the  diaphragm  : 
no  words,  however,  can  well  explain  this  fubjecl,  and 
it  will  be  better  underftood  by  fedions  and  plans. 

Flrjl  Plan  of  the  Tejlicle. 


We  fee  that  the  bhdy  of  the  tefticle  A is  ieated  on 
she  that  it  is  attached  by  veffels,  and  inveded 


A 
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by  the  peritoneum.  This  furrounding  of  the  body  of 
the  tehicle  by  the  peritoneum  forms  that  coat  whicli 
is  in  union  with  its  filbftance,  and  which  defcends 

with  it  into  the  fcrotum,  and  forms  the  tunica  al- 
buginea. 

The  figure  and  prefenting  furfaces  of  the  tefticle^ 
while  within  the  belly,  are  the  fame  which  we  find 
after  it  has  defcended  into  the  fcrotum.  It  ftands 
edge-ways  forward,  and  the  epididimis  lies  along  the 
outfide  of  the  pofierior  edge  of  the  tefles.  We  fee 
that  it  is  attached,  by  the  peritoneum  being  reflected 
off  from  its  back  part,  and  we  can  trace  the  perito^ 
neum  upwards  over  the  kidney  G,  and  downward 
over  the  return  F,  and  bladder  of  urine  E. 

We  may  alfo  obferve  a procefs  of  the  peritoneum 
which  has  pafied  through  the  abdominal  ring,  and 
which  in  this  plan  is  marked  E),  Now  it  may  eafily 
be  underftood  that  the  teflicle  gradually  {hifting 
its  place  from  its  connedions  in  the  loins,  drops 
down  into  this  flieath  D.  It  will  alfo  be  eafily  under- 
flood  how  the  teflicle  covered  with  its  firil:  coat  B, 
(viz.  the  tpnica  albuginea,)  when  it  has  fallen  into 
13,  is  invefled  by  this  fac  of  the  peritoneum,  and  that 
this  lafl  covering  will  come  to  be  the  tunica  vagin?i!is. 
The  tunica  vaginalis  is  fo  called  becaufe  it  covers  the 
tefticle  like  a flieath  5 that  is,  it  does  not  univeifally 
adhere  to  the  furface  of  the  albuginea,  as  that  coat 
does  to  the  body  of  the  teflicle. 

Underflanding  the  nature  of  the  perimneuni, 
may  learn  the  meaning  of  this  ioofciiefs  of  the  outer 
coat  of  the  teflicle.  By  turning'  to  the  introduaoiy 
fedion  of  the  abdominal  mufcles,  we  find,'  that  the 

in  fide 
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infide  of  the  fac  of  the  petitoneuiii  is  frnootb,  and 
forms  no  adhefion  ; whilft  the  outer  fur  face,  being  in 
contadl  with  the  lubftaiice  oi  the  feveral  viicera,  has 
a conne<fiioR  with  them  by  a common  cellular  mem- 
brane. Now,  as  the  infidc  of  the  peritoneum  does 
not  adhere,  as  the  furface  of  the  peritoneum,  (which 
in  this  firif  plan  is  towards  C,)  is  fniooth,  and  has  no 
tendency  to  unite  with  the  furface  of  the  viicera  ; fo 
neither  has  the  furface  of  the  peritoneum  at  D,  the 
tendency  to  unite  with  the  peritoneum  (or  the  furface 
of  the  albuginea,)  at  B,  when^it  defcends  to  meet  it , 
confequently  the  coat  of  the  inteilines  may  be  repra- 
Tented  in  this  fecond  plan,  thus. 

Second  Plan  of  the  Tejlicle> 


2'C'OPlarv  oflhj&  IesticL&. 


in  the  firll  plan,  we  had  the  fituatlon  of  the  tefticle 
in  the  fetus  reprefented.  In  the  fecond  plan,  we 

have 
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have  the  middle  flage  of  the  defcent  reprefented  : and, 
in  the  third,  we  have  the  full  defcent.  In  the  fecond 
figure,  A is  the  body  of  the  tefticle,  B is  the  firfl: 
peritoneal  covering  or  tunica  albuginea,  which  ^can 
be  eafily  traced,  refledled  off  from  the  loins  at  C ^ 
again,  D is  the  portion  of  the  peritoneum,  which  hav- 
ing defcended  before  the  teflicle  is  prefently,  when  the 
teflicle  has  fully  defcended,  to  become  the  fecond,  or 
vaginal  coat  of  the  teflicle ; F is  the  continuation  of 
the  peritoneum  upon  the  infide  of  the  abdominal 
mufcles. 

In  the  third  figure  of  this  feries,  we  find  the  teflicle  A 
has  defcended  into  the  fcrotum ; that  it  has  one  coat 
covering  it,  which  we  recognize  to  be  the  fame  with 
B,  in  the  firfl  figure,  and  that  the  peritoneum  in  this 
third  plate  at  B,  can  be  traced  to  C,  the  peritoneum 
within  the  belly. 

Now  fuppofing  this  to  be  the  flate  of  the  teflicle 
immediately  after  it  has  defcended,  we  fee  that  there 
is  ftill  a communication  betwixt  the  cavity  of  the  tuni- 
ca  vaginalis  D,  and  the  cavity  of  the  peritoneum  E.  * 
F is  the  kidney,  covered  by  the  peritoneum,  and  near« 
ly  in  the  fituation  in  which  the  teflicle  was  before  its 
defcent. 


B - 
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From  this  fourth  plan  of  the  tediclej  we  may  learn 
the  nature  of  the  congenital  hernia.  It  is  a hernia 
produced  by  the  intedine  flipping  down,  from  the 
communication  betwixt  the  general  cavity  of  the  peri- 
toneum, and  the  cavity  of  the  tunica  vaginalis,  or  in 
confequence  of  an  adhefion  betwixt  the  tedicle  and  a 
portion  of  the  gut,  which  of  courfe  caufes  the  gut  to 
follow  the  tedicle,  and  prevents  the  communication 
betwixt  the  belly  and  the  cavity  of  the  tunica  vaginalis 
from  being  diut.  ^ Thus,  dg.  4.  A,  is  the  tedicle,  as 
it  is  feen  in  plan  3d.  B,  the  tunica  albuginea  ; C, 
the  peritoneum  within  the  belly  ; D,  the  tunica  vagi- 
nalis, wdiich  we  can  trace  from  C,  and  which  is  diU 
tended  and  feparated  from  the  furface  of  the  tedicle, 
(/.  e»  of  the  albuginea)  by  a portion  of  the  gut,  which 
has  defcended  through  the  ring  : F,  the  intedines 
within  the  bellv  : G,  the  intedine  which  has  fallen  into 
the  tunica  vaginalis,  and  is  in  contafl  with  the  tedicle; 
that  is,  in  contad  with  the  tunica  vaginalis,  which 
is  in  clofe  union  with  the  gland,  and  is  corilidered 
-as  its  furface. 

We  have  explained  the  change  which  takes  place 
in  the  dtuation  of  the  tedicle,  as  it  relates  to  the  peri* 
toneum  ; but  how  this  change  is  brought  about,  it  is 
very  difficult  to  imderdand.  It  is  not  a fudden  pulling 
down  of  the  tedicle,  but  a very  gradual  procefs,  con- 
tinuing for  months ; it  is  not  the  edecl  of  gravitation, 
for  the  fetus  may  be  in  every  variety  of  podure  while 
in  the  womb,  and  generally  the  head  prefents.  It  is 
not  refpiration.  Is  it  then  the  edecl  of  the  action  of  the 
creinader  rnulcle  ? or  mud  wc  reffr  it  to  a law  fuch  as 

that 
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that  which  controuls  and  directs  the  growth  of 
parts  ? 

When  the  parts  in  a fetus  before  the  defcent  of 
the  tefticle  are  difle^led,  there  is  found  a ligamentous, 
or  cellular  cord,  mingled  with  the  fibres  of  the  ere- 
mader  mufcle,  and  which  takes  its  origin  from  the  groin, 
is  refleded  into  the  abdominal  ring,  and  flretches  up  to 
the  body  of  the  tefticle,  This  body  is  called  ligament 
or  gubernaculum,  and  to  the  agency  of  this  bundle 
of  fibres,  is  the  defcent  of  the  tedicle  attributed. 
There  are,  however,  objeclions  to  this.  If  we  fuppofe 
that  the  cremafter  mufcle,  by  its  exertion,  brings  down 
the  tedicle  to  the  ring,  How  does  it  pafs  the  ring? 
for  fureiy  we  cannot  fuppofe  that  this  mufcle,  which 
takes  its  origin  from  the  internal  obli<|ue  iiiurde,  con- 
fequentiy  within,  can  contrad:,  not  only  fo  as  to  bring 
the  tedicle  to  the  very  point  of  its  origin,  but  to  pro- 
trude it  pad  that  point,  and  through  the  tendon  of  the 
external  oblique  rnulcle.  Again,  animals  have  the 
cremader  mulcle,  whofe  tedicies  never  defeend  out  c*f 
the  belly  j — again,  the  vehels  of  the  cord,  before  the 
tedicle  has  fully  defeended,  diow  no  marks  of  being 
dragged  down,  for  they  are  elegantly  tortuous. 

As  the  tedicle  pailes  very  flowly  from  the  loins  to 
the  ring;  fo,  after  it  has"  efcaped  from  the  belly,  at  paOcs 
fiowly  from  the  ring  to  the  bottom  of  tlielcrotum.  It 
commonly  remains  fome  time  by  the  fide  of  the  penis, 
and  only  by  degrees  defeeuds  to  the  bottom  gf  the 
ferotum 

In 

• Mr.  Hunter  has  fliewu,  that  the  detention  of  the  tefliclc  iiv 
bell}’’  is  in  confcciuencc  of  i'ornc  detect  and.  want  of  action  in 
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In  this  change  the  tefticles  do  not  fall  loofe  into 
the  elongation  of  the  peritoneum  like  a piece  of  gut 
or  omentum  in  a rupture ; — but,  carrying  the  perito- 
neum with  them,  they  continue  to  adhere  to  the  parts 
behind  them,  as  they  did  to  the  pfoas  mufcle  while  in 
the  loins : a point  of  importance  to  be  recolleded  by 
the  young  furgeon. 

'^The  communication  betwixt  the  belly  and  the  fac  of 
the  vaginalis  is  very  foon  obliterated  by  the  adhefion 
of  the  upper  part,  and  then  the  whole  extent  of  the 
paffage  (viz.  from  E to  D,  in  plan  3d  of  this  feries,) 
is  fhut.  When  this  procefs  is  prevented  in  the  fir  ft 
inftance,  when  nature  is  baulked  in  the  humour  of  do? 
ing  her  work,  as  Mr.  Elunter  obferves,  fire  can  not 
fo  eafily  do  it  afterwards. 

it  has  alfo  occurred  that,  this  communication  re? 
maining  after  birth,  a hydrocele  has  been  produced 
by  the  diftention  of  the  tunica  vaginalis,  by  fluids  de- 
fcending  from  the  belly.  The  character  of  fuch  a tu- 
mour will  be,  that  the  fluid  will  be  eafily  forced  into 
the  belly.  It  may,  however,  be  miftaken  for  a con- 
genital hernia 

It  will  already  be  underftood,  that  in  the  common 
hernia  of  the  groin  or  fcrotum,  the  gut  does  not  pafs 
, by  the  communication  from  the  belly  into  the  vaginal 


the  tehlcle,  and  that  thofe  who  have  the  teflicle  remaining  In 
the  belly  have  it  Imperfect  or  fmall.  This  is  contrary  to  an  old 
authority  ; — The  teftieles  are  feated  externally,  for  challlty’s 
fake,  for  fuch  live-wights  as  have  their  hones  hid  within 
their  body,  are  very  lecherous,  do  often  couple,  and  get 
many  young  ones. 

♦ Such  Is  the  remark  of  Mr,  Hunter, 

6 


coat  ; 
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coat ; that  fuch  coinmunication  no  longer  exids,  and. 
that  when  there  is  a rupture  from  preternatiirai  wide- 
nefs  of  the  abdominal  ring,  or  in  confequence  of  a 
great  violence,  a new  portion  of  the  peritoneum  de-? 
fcends  with  the  gut  before  the  cord  of  the  tefticle. 


This  5th  plan  will  now  Illuftrate  the  relation  of  the 
tefticle  to  the  herniary  fac  in  the  common  fcrotal  her« 
nia.  A,  the  fcrotum  : B,  the  tefticle;  which  will  be 
eafily  underftood  to  preferve  its  attachment  to  the  back 
part  of  the  fcrotum : C,  the  tunica  vaginalis,  which 
here  invefts  the  teflicle,  but  which  is  not  now  (in  the 
adult  or  perfect  date  of  the  coats  of  the  tefticle),  as  is 
feen  in  plan  3d,  open  from  D to  E,  but  forms  a'  fhort 
fac  furrounding  the  tunica  albuginea : D,  the  cellular 
membrane  of  the  cord  of  veffels  palling  down  to  the 
tefticle.  And  now  there  are  no  remains  of  the  tube  of 


communica- 
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communication  betwixt  the  belly  and  vaginal  cavity ; 
it  is  obliterated  and  refolved  into  this  cellular  meni^ 
brane. 

We  fee  then,  that  in  this  plan  the  tedicle  and  its 
coats,  and  the  fpermatic  cord,  are  in  their  natural 
fituation,  and  that  the  herniary  fac  has  defcended  be- 
fore them.  E,  is  the  ring  of  the  external  ‘oblique 
inufcle  of  the  abdomen,  tlirough  which  not  only  the 
teflicie,  with  its  coats  and  veffels,  has  defcended,  but 
alfo  the  hernia : F,  the  herniary  fac,  which  contains  a 
portion  of  the  gut ; it  is  formed  of  the  peritoneum, 
fallen  down  from  the  belly,  but  it  is  quite  didindl  from 
the  fac  of  the  tunica  vaginalis  C.  Whilft  this  new 
procefs  of  the  abdominal  peritoneum  has  defcended,  it 
has  contradled  adhefions,  and  cannot  now  be  replaced. 

In  thus  explaining  tbefe  important  principles  of  ana- 
tomy, and  which  the  anatomical  dudent  will  find  won- 
derfully to  facilitate  the  more  minute  dudy  of  furgical 
anatomy,  it  only  remains  to  (how  the  nature  of  the 
hydrocele. 

The  hydrocele  Js  a colleclionof  water  within  the  fac 
of  the  tunica  vaginalis ; that  is,  betwixt  the  tunica  va- 
ginalis and  tunica  albuginea.  For,  as  we  have  feen, 
that  the  fame  furface  of  the  vaginal  coat  is  contiguous 
to  the  furface  of  the  tedicle  (viz.  the  albuginea,)  with 
that  of  the  peritoneum,  which  is  contiguous  to  the 
vifcera  of  the  belly;  and  as  it  has  the  fame  exudation, 
fo  it  has  the  fame  difeafe,  viz.  a colleTion  of  water, 
from  the  abforption  being  difproportionate  to  the  exu- 
dation. When  the  tunica  vaginalis  is  didended  with 
the  water  of  a hydrocele,  the  tedicle  is  towards  the 
back  part  of  the  fcrotum ; it  can  be  felt  there  ; and 

when 
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\)i'hen  the'  fcrotum  is  placed  betwixt  the  candle  and  the 
eye,  we  fee  the  tranfparent  fac  on  the  fore-part  of  the 
tumor,  the  opaque  mafs  of  the  teflicle  behind  ; gene- 
rally the  diftended  vaginal  coat  (lietches  up  before  the 
cord  conically.  Thus, 

Sixth  Plan  of  the  Tefick, 


S’t'Flarh  of  the  Testicle 
Hydrocele. 


/ • , 

I 

A,  the  penis ; it  is  generally  corrugated  thus,  in 
confequence  of  the  dihention  of  the  ferotufn  in  ferota! 
hernia  and  hydrocele  : B,  the  ferotum  : C,  the  tehicle, 
covered  only  by  the  tunica  albuginea:  D,  the  cellular 
membrane  of  the  cord  : E,  the  tunica  vaginalis,  dif- 
tended  with  the  water  of  the  hydrocele,  and  confe- 
quently  feparated  from  the  furface  of  the  tefticle : F, 
that  part  of  the  fac  of  the  vaginal  coat,  which  often  ex- 

tend-s 
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tends  conJcaly  before  the  cellular  membrane  of  the  cord 
D.  Now  we  fee  that  the  dihention  of  the  vaginal  coat 
does  not  open  up  the  old  communication  with  the 
belly  ; but  that,  the  former  communication  being  fliut, 
and  the  peritoneum  there  degenerated  into  the  cellular 
membrane  of  the  cord,  the  hydrocele  is  a diftinO:  fat?, 
furrounding  the  tefticle,  and  formed  of  the  tunica  va- 
ginalis. 

To  underhand  this  fubje^l:  of  the  coats  of  the  teflicle, 
it  is  not  necelTary  merely  to  confider  the  defcent  of  the 
tefticle  ; but  the  fludent  mull  confider  it  in  every  point 
of  view,  turn  it  as  it  were  into  every  variety  of  pohure, 
without  which  his  difficulties  will  perpetually  return 
upon  him.  It  is  for  this  reafon  that  I have  endea^ 
vcured  to  reprefent  fimply  the  various  hates  of  the 
coats  of  the  tehicle  in  difeafe. 

I 

OF  THE  VESSELS  OF  THE  CORD  AND  TESTICLE. 

In  attending  to  the  defcent  of  the  tehicle,  we  have 
a cue  alfo  to  the  tafcular  fyhem.  If  we  did  not  know 
that  the  tehicles ' were  originally  placed  in  the  loins 
within  the  belly,  we  might  wonder  at  the  length  and 
origin  of  the  fpermatic  veffels. 

The  spermatic  artery  rifes  from  the  fore-part 
of  the  aorta,  below  the  emuigent  artery,  or  from  the 
emulgent  artery,  (generally  on  the  right  fide,)  and 
fometimes  from  the  arteries  of  the  renal  capfule  : fome- 
times  there  is  only  one,  fometimes  there  are  two  fper- 
inatic  arteries.  This  artery,  which  the  cord  receives 
from  the  aorta  or  emulgent,  is  called  the  fiiperior 
fpermatic  artery,  betauie  there  is  another  which  riles 

from 
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from  the  hypogaflric  artery : this  branch  runs  up- 
ward, connected  to  the  vas  deferens,  as  it  rifes  out  of 
the  peiviSb 

Thefe  arteries,  taking  their  courfc  under  the  perito- 
neum, join  the  fafciculus  forming  the  cord,  and  fup- 
ply  the  cord,  and  fend  twigs  to  the  invefting  perito- 
neum ; they  then  pafs  through  the  abdominal  ring, 
and  in  their  courfe  they  are  beautifully  tortuous. 

The  veins  of  the  tellicle  rife  on  the  right  fide  from 
the  trunk  of  the  cava,  a little  below  the  emulgent 
vein,  and  from  the  emulgent  vein  on  the  left  fide.  In 
the  origin  of  thefe  veins  there  are  frequent  varieties ; 
there  is  alfo,  accompanying  the  vas  deferens,  a vein, 
which  joins  the  internal  iliac  vein.  Thefe  veins,  in 
their  courfe  from  the  tellicle,  are  protefled  from  the 
column  of  blood,  and  from  the  bad  confequences  of 
compreffion,  by  numerous  valves.  Thefe  valves  are 
very  ftrong,  and  will  bear  a great  column  of  mercury 
before  they  give  way  or  burft.  This  plexus  of  convo- 
luted veins  of  the  cord  is  the  moll  beautiful  in  the 
body.  This  convoluted  (late  of  the  veins  is  ever  at- 
tendant on  great  adivity  and  exertion  of  the  arteries 
of  the  part.  If  there  is  a provifion  in  the  ihape,  courfe, 
and  ftrength  of  the  arteries,  for  occafional  acceleration 
of  the  blood  through  them  ; fo  will  there  he  found  in 
the  veins  a tortuous  and  varicofe  appearance;  and 
again,  if  by  accident  there  is  excited  an  uncommon 
adion  in  the  arteries  of  a living  body,  that  adion  will 
be  apparent  from  the  dillended  or  enlargeu  hate  of  the 
veins.  In  the  teilicles  of  fuch  animals  as  have  their 
feafons,  the  artery  and  veins  of  the  tellicle  are  dill  more 

convoluted. 
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convoluted^  and  form  a mafs  of  veflelsj  which  has  Been 
called  tjie  corpus  pyramidale 

The  nerves  of  the  tefticle,  l?ke  the  blood-veflels, 
come  from  the  loins,  and  are  continued  down  upon 
the  veffels  in  the  fpermatic  plexus.  This  flill  farther 
allies  the  teificle  to  the  abdominal  vifcera,  giving  them 
much  of  the  fame  fympathies.  The.  flofnach,  intef' 
tines,  and  tefticie,  fympathife  readily  with  each  other* 
As  we  find  the  tunica  albuginea  of  the  teflicle  to  be 
veiy  firm,  denfe,  and  unelaflic,' the  great  pain  in  in- 
flammation of  the  tedicle  has  naturally  been  attributed 
to  the  refi fiance  made  by  this  coat  to  the  fwelling  of 
the  fubftance  of  the  tedicle,  but  much  mufl  be  aferibed 
to  the  natural  fenfibility  of  the  part,  independently  of 
fwelling  and  tenfion ; for  in  the  very  moment  of  4 
blow^  a perfon  faints  and  falls  down  from  exquifite  pain* 

The  lymphatics  of  the  teflicle  are  numerous,  and 
eafily  demonftrated  by  blowing  up  the  cellular  hruc- 
ture  of  the  body  of  the  tellicle ; and  we  fliall  by-aiid- 
by  find,  that  this  has  been  the  ground  of  difpute  be- 
tween phyfiologifls  j and  the  proofs  of  fome  import- 
ant points  in  the  dodlrine  of  abforption  have  been 
drawn  from  the  injecliori  of  the  lymphatics  of  the 
teflicle  and  cord. 


* Corpus  vancoruro,— Corpus  Panipiuiforme ; Galen  de  Sc- 
irdne.^  Alias  paraftatam  varicofam,  Hall.-^As  the  old  phy- 
fiologifls  hiw  and  obferved  this  wonderful  torruofity,  and  the 
tendriMikc  form  of  the  fpermatic  artery,  they  thought  that  as 
there  mufl  be  famething  peculiar  in  this  ilrufturc,  tiie  blood  war, 
here  begun  to  be  changed  into  femenj  and  therefore  they  called 
them  the  vafa  preparantla. 


OF  TPIE  TESTES:, 


iqs 

The  cremaster  muscle,  as  we  have  feen  in  the 
fir  ft  voliune,  takes  its  origin  from  the  internal  oblique 
mufeie  of  the  abdomen,  and,  palling  down  over  the  vef- 
fels  of  the  cord,  is  expanded  on  the  tunica  vaginalis: 
its  ufe  is  to  fufpend  the  tefticle,  and  prevent  it  from 
dragging  upon  the  veftels  of  the  chord. 

By  conftitutional  weaknefs,  or  the  relaxation  in- 
duced by  warm  climates,  this  mufcle  becomes  relaxed, 
and  artificial  fufpenfion  becomes  neceftary.  Some- 
times this  mufcle  draws  the  tefticle  fpafmodically  to  the 
groin  ; yet  I cannot  allow  that  this- is  the  mufcle  whicii 
retra£ls  and  corrugates  the  ferotum,  for  the  tefticle  will 
be  thus  drawm  up  by  the  cremafter,  without  corruga- 
tion or  contradion  of  the  ferotum.  In  fome  this  would, 
appear  to  be  a voluntary  mufcle  ; it  pofiibly  accelerates 
the  motion  of  the  femen,  or  atdeaft  promotes  its  fecre- 
tion. 

Thus  we  find  the  cord  of  the  tefticle,  as  it  is  called, 
to  confift  of  the  arteries,  veins,  and  nerves ; of  the  lym- 
phatics returning  from  the  tefticle ; of  the  cellular  tiftiie 
embracing  and  fupporting  all  thefe  velTels  ; ^nd  laftly, 
of  the  fibres  of  the  cremafter  mufcle. 

OF  THE  STRUCTURE  OF  THE  TESTICLE. 

; 

» 

It  is  to  De  GraalF  that  we  owe  the  knowledge  of 
the  ftruclure  of  the  tefticle ; and  indeed  the  merit  of 
this  great  anatomift  has  not  been  acknowledged  Vv^ith 
fuflicient  gratitude  by  modern  ^anatomifts : but,  after 
the  fervour  of  difputation  has  fubfided,  the  merit  of 
ingenuity  and  of  difeovery  muft  return  to  him  to  whom 
it  is  due.  No  one  more  highly  values  than.  I do  the 

improve* 
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improvements  of  anatomy  by  the  Hunters  and  Monro  : 
but  I mud  fay,  that  the  ftru^lure  of  the  tedicle  was 
demonftrated  by  De  GraafF  to  his  fellow  anatomifts  of 
Montpelier,  and  his  difcoveries  publifhed  in  a manner 
fo  perfeft,  as  to  leave  us  little  to  learn  from  more  mo- 
dern authors. 

De  GraafF,  by  exciting  animals  to  venery,  and  tying 
the  fpermatic  cord,  had  the  feminal  veflels  diftended. 
Ke  did  not  depend  upon  injedlions ; by  maceration 
and  difledlion  in  this  diflended  date,  he  unravelled  all 
the  intricacies  of  their  tubes.  More  modern  anato- 
mids  have  proved  the  truth  of  his  obfervations  by  in- 
jedlions  of  mercury,  and  have  fucceeded  in  a variety  of 
ways  of  preparing  the  tedicle. 

Tubuli  te'stis* — When  the  tunica  albuginea  tedis 
is  lifted,  the  body  of  the  leflicle  is  found  to  confid  of 
innumerable  very  delicate  white  tubes ; which,  when 
difentangled  from  the  minute  cellular  membrane  which 
connedls  them,  and  floated  in  water,  exhibit  a mod 
adoniftiing  extent  of  , convoluted  vefiels.  By  a clofer 
attention,  however,  to  this  druclure  before  it  is  thrown 
into  confufionby  pulling  out  the  tubes,  they  appear  to 
be  regularly  laid  in  partitions  of  the  cellular  membrane. 
Thefe  fepimenta  are  very  regular  in  feme  animals,  and 
while  they  feparate  the  feminal  tubes,  they  fupport 
and  convey  the  blood- vedels  to  the  fecretion  of  the 
femen.  Dr.  Monro  has  denied  the  formal  divifions 
which  De  Graaff  had  engraved,  but  acknowledges 
them  lefs  regular,  lefs  eafily  found,  and  not  fo 
limited  in  their  number ; nor  does  he  find  them  to 
prevent  all  communication  betwixt  the  lubes  of  the 
tedicle. 


Thefe 
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Thefe  femlniferous  tubes  of  Haller,  or  tubuli  teflis 
of  Monro,  running  in  mefhes,  15  or  20  in  number,  ter- 
minate on  the  back  of  the  teflicle.  Each  of  thefe 
tubes  feems  to  be  cylindrical,  or  of  one  diameter 
throughout  their  whole  extent : we  fee  no  communi- 
cation betwixt  them ; no  branches  given  out  or  going 
into  them  j no  beginning  for  the  whole,  nor  for  any  one 
of  them.  Though  we  cannot  prove  it,  yet  there  feems 
to  be  only  one  tube  wonderfully  convoluted  and  folded 
up  in  each  fubdivifion  of  the  teflicle. 

Rete  testis.— Mfhen  the  tubuli  come  out  from 
the  body  of  the  teflicle,  they  run  along  the  back  of  it, 
and  communicate  by  inofculations  with  each  other,  fo 
as  to  form  a net-work  of  veffels,  from  which  appear- 
ance Flaller  named  them  retc  teflis. 


Here  it  often  happens  that  the  mercury  flops,  when 
it  has  been  inje<51ed  backward  from  the  vas  deferens  ; 
and  it  is  this  part  which  has  been  better  defcribed  and 
drawn,  in  confequence  of  mercurial  injeHions,  than  ic 
was  by  De  Graaff ; for  he,  as  we  have  faid,  faw  this  part 
only  filled  with  femen. 


Connedled  with  the  rete  teflis  is  the  corpus  h:gh- 
AiORiANUM,— W here  the  lines  of  the  membranous 
lepta,  and  cellular  membrane  of  the  teflicle,  meet  on 
the  back  of  the  teflicle,  and  under  the  epididimis,  they 

form  a white  line.  This  white  line  running  along  the 
teflicle,  was  fuppofed  by  Highmore  to  be  a hollow 
tube ; it  was  compared  with  the  fafivary  dudl ; it  was 
thought  to  be  a cavity  leading  from  the  body  of  the 
teflicle  to  the  head  of  the  epididimis,  and  to  form  the 
communication  by  which  the  fernen  flowed  from  the 
teflicle.  De  Graaff  firft  refuted  this  notion,  and  iliewed 


VoL. 


tliac  . 
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that  it  was  not  by  this  one  great  du2l:,  but  by  thefc 
fmaller  tubes  forming  what  has  been  now  called  the 
rete  teftis,  that  the  femen  came  from  the  tefticle  : ftill 
it  had  continued  a queftion,  whether  this  white  line 
was  really  folid,  or  a tube ; and  upon  faithful  ex- 
amination of  the  point  it  appears,  that  thjs  is  exprefsly 
as  it  was  explained  by  De  Graaff,  viz.  that  it  is  a mere 
colleftion  of  the  membranes  of  the  body  of  the  tefticle, 
forming  a linea  alba ; and  as  the  fepta  are  more  di- 
ftinguifhable  in  fome  animals,  fo  is  the  corpus  high-, 

morianum  *. 

Vasa  efferentia.— The  tubes  running  on  the  back 
nf  the  tefticle,  and  forming  the  rete  teftis,  we  have  un- 
derftood  to  arife  from  the  tubuli  teftis ; now  it  is  the 
continuation  of  the  rete  teftis  which  is  called  vafa  effer- 
entia. The  vafa  efferentia  are  very  delicate  veffels 
which  run  out  from  the  head  of  the  tefticle,  fmgle  at 
firft,  but  they  are  foon  convoluted,  and  by  thefe  con- 
volutions  they  are  formed  into  an  equal  number  o 
vafcular  cones,  which  conftitute  the  head  or  larger  part 
' of  the  epididimis.  Thefe  vafa  efferentia  and  vafcular 
cones  are  connefted  by  a very  delicate  cellular  mem- 
brane ; and  it  is  a piece  of  very  nice  difleftion  to  di  - 
play  them  after  they  are  injefted  with  mercury.^ 

Epididimis. — The  vafa  efferentia,  after  forming  thin 
conical  convolutions,  unite  and  form  larger  tubes; 
thefe  again  uniting,  form  one  large  excretory  duQ:,  the 
'vas  deferens : but  this  veffel  being  convoluted  to  a 
wonderful  degree,  forms  a body,  which,  being  as  it 

* This  body  called  a mere or  binding.  Wmflow; 

ilie  nucleus  teftis. 
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were,  placed  upon  the  tefticle,  has  been  called  epidi- 
dimis. 


In  this  reprefentation  of  the  diffeaed  tefticle,  A is 
the  body  of  the  tefticle  diverted  of  its  coats ; B,  the 
tubuli  tertis  * ; GC,  the  rete  tertis ; D,  the  yafa  effer- 
cntia  5 E,  the  vafcular  cones ; F,  the  epididimis  form- 
ed  of  the  convolutions  of  the  vas  deferens  j ■ lartly,  G 
is  the  vas  deferens. 

In  the  fubflance  of  the  tefticle  there  are  no  glands 
nor  folicules ; the  arteries  minutely  ramify  amongft  the 
feminal  tubes,  and,  there  is  reafon  to  believe,  fecrete  the 
femen  into  them.  The  feminal  veftels  in  the  fubftance 
of  the  tefticle,  or  tubuli  teftis,  run  together  upon  the 
furface  of  the  tefticle,  and  form  the  rete  teftis.  From 
the  rete  teftis  are  continued  the  vafcular  cones : thefe 

* Where  the  tubnli  are  emerging  to  form  the  rete  vafculofum, 
they  are  called  the  vaja  re&a» 

\ 

O ^ convolute^ 
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convolute,  and  running  together  form  the  epidid.m.s  ; 
from  which  the  tube  is  continued  under  the  name  o 
the  vas  deferens.  It  paffes  up  the  chord ; enters  by 
the  ring  into  the  abdomen ; and  then  paffing  own 
into  the  pelvis,  terminates  in  the  veficulm  ferainales,  in 
a manner  prefently  to  be  explained.  It  is  not  hkely 
that  the  vis  a tergo,  the  power  of  the  arteries,  pu  es  t e 
femen  through  all  this  length  of  tube,  of  which  the  epi- 
didimis  itfelf  is  reckoned  to  befeveral  feet  in  length,  i 
' the  various  convolutions  were  undone.  Such  an  a 
tlon  on  the  tedicle  as'that  of  the  dartos  or  cremafter 
mufcle,  could  give  only  a general  ftimulus,  but  could 
not  force  on  the  femen  in  tubes  which  take  fo  a great  a 
variety  of  direaions.  We  are  therefore  left  to  the  fup- 
pofition,  that  thefe  tubes  themfelves  have  a power  ot 

accelerating  the  fluids  through  them. 

Of  the  lymphatics  of  the  teflicle  we  lhall  afterwards 

treat ; it  is,  however,  neceffary  here  to  remark,  that 
Prochalka  found  in  his  injeaions  a difiiculty  m making 
the  mercury  pafs  the  rete  teftis  into  thetelbcle.  ^ 
fervint-  at  the  fame  time  in  his  preparations,  and  m the 
drawings  of  all  authors,  an  appearance  of  irregubriues 
in  this  part  like  the  valvular  ftruaure  of  lymphatics,  he 
has  been  led  to  fuppofe  that  there  is  a provifion  here  for 
preventing  ths  femen  from  being  forced  backward  into 
the  teflicle  by  the  aaion  of  the  cremafter  mufcle;  be 
conceives  that  when  the  cremafter  mufcle  draws  up  the 
Xle  to  the  groin,  it  may  accelerate  the  femen  in  the 
eoididimis,  whilfl  this  valvular  ftruaure  prevents  the 
regurgitation  upon  the  delicate  velfels  of  the  fubftance 

of  the  teflicle. 


The 
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The  annexed  plate  reprefents  the  appearance  which 
I have  found  in  my  preparations.  A,  the  vas  defe- 
rens by  which  the  mercury  was  injected  ; B,  the  epi- 
didimis ; C,  veffels  running  up  the  chord  from  the 


great  head  of  the  epididimis. 


There  is  a dudt  which  fometimes  arifes  from  the  epi- 
didimis, and  which  has  been  found  to  terminate 
abruptly  in  a blind  end — of  this,  Mr.  Hunter  fpeaks 
in  the  annexed  note 

OF  THE  TESTICLE  IN  GENERAL, 

The  tefticle  is  of  an  oval  form,  and  of  the  fize  of  a 
pigeon’s  egg : it  is  a little  flattened  on  the  tides  i it 

• By  a fupernumerary  vas  deferens,  I mean  a fmall  dnft, 
which.  fometiiTies  ariies  from  the  epididiniis,  and  pallcs  up  the 
fpermatic  chord  along  with  the  vas  deferens,  and  comiTionly 
terminates  in  a blind  end,  near  to  which  it  is  fometimes  a little 
enlarged.  I never  found  this  duff  go  on  to  the  urethra,  but  in 
fome  inflanccs,  have  feen  it  accompany  the  vas  deferens  as  far  as 
the  brim  of  the  pelvis.  There  is  no  abfolute  proof  that  it  is  a 
fupernumerary  vas  defe^.’ens ; but  as  we  find  the  duffs  of  glands 
in  general  very  fubjeff  to  iingularities,  and  that  theie  are  fre- 
quently fupernumerary  dueds,  there  being  often  two  ureters  to 
one  kidney,  fometimes  diftinff  from  beginning  to  end,  at  other 
times  both  arifing  from  one  pelvis;  thefe  dueds,  arlfing  from 
the  epididimis,  I am  inclined  to  believe  from  analogy,  are  of  a 
nature  fiinilar  to  the  double  ureters.  They  refemble  the  vas 
deferens,  as  being  continuations  of  fome  of  the  tubes  of  the  epi . 
didimis,  are  convoluted  where  they  come  off  from  it,  and  after- 
wards become  a (freight  canal  pafi’iiig  along  with  it  for  fome 
v/ay,  when  they  are  commonly  obliterated. 

“ The  idea  of  their  being  for  the  purpofe  of  returning  the  fuper.- 
fiuoiis  femen  to  the  circulation  is  certainly  erroneous,  from  their 
being  fo  feidom  met  with,  and  fo  very  fcldom  continued  furtJici 
than  the  brim  of  the  pelvis.’^ 
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hangs  in  the  fcrotum  by  the  fpermatic  chord;  one 
end  of  the  oval,  forward  and  high ; fee  plan  8th  B ; 
while  the  other  is  backwards,  and  drops  lower,  C. 
The  fpermatic  chord  confifts  of  the  artery  which  brings 
blood  ; of  the  veins  which  return  it ; of  the  vas  def- 
ferens,  which  carries  the  femen  to  the  veficulae  femi- 
nales  at  the  neck  of  the  bladder  ; of  lymphatics,  which 
are  effendal  to  the  flriuElure  of  every  part.  This 
chord  of  veffels  comes  down  from  the  belly^  and 
pafles  by  the  ring  of  the  abdominal  mufcles ; it  is  about 
. four  inches  in  length,  and  is  fixed  into  the  upper  and 
fore  part  of  the  body  of  the  teflicle. 

The  body  of  the  teflicle  is  eafily  diflinguifhed,  and 
is  the  place  where  the  fecretion  is  performed.  It  is 
ftridly  the  body  of  the  gland,  while  the  part  above  it 
is  only  the  du(5l  by  which  its  fluid  is  difcharged. 

The  ancients  called  the  teflicle  dydimi,  gemini, 
twins  ; they,  therefore,  called  that  part  which  is  laid  on 
the  back  of  the  teflicle  epididimis,  as  added  to  it.  To 
the  furgeon,  it  is  eflentially  neceflary  to  attend  to  the 
relation  of  the  parts  of  the  teflicle  as  felt  through  the 
fcrotum* 

Eighth  Plan  of  the  Teftkle. 
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In  this  8th  plan,  fig,  i,  we  fee  the  tefticle  as  in 
its  natural  fituation,  covered  with  its  membranes,  and 
appearing  like  one  body  ; while,  in  the  fecond  figure, 
it  being  reprefented  freed  from  its  outer  coat,  we  fee 
the  epididimis  as  laid  upon  the  teilicle,  and  confiding 
of  the  convoluted  tube.  Firfl,  we  obferve  A,  the  body 
of  the  tefiicle  ; B,  the  beginning  of  the  epididimis,  or 
the  large  head  of  the  epididimis  Then  we  fee  it 
laid  alongfl;  the  back  of  the  tedicle,  and  obferve  C to 
be  the  fmall  head  of  the  epididimis  f,  where  the  tube 
IS  refiefled  to  reafcend  upon  the  teillcle,  and  to  form 
Dj  the  vas  deferens. 

Now,  we  have  to  obferve,  that  the  point  C,  fig.  2, 
or  fmall  head  of  the  epididimis,  hangs  over  the  tefii- 
cle,  and  points  backwards  to  the  perineum,  and  can 
be  felt  through  the  whole  coats ; and  that  the  body  of 
the  tefticle  A,  is  towards  us  when  we  examine  a pa- 
tient.—Further,  as  the  letters  in  figure  i and  2.  refer 
to  the  fame  points,  w^e  have  only  to  notice  the  fainter 
indication  of  the  parts  in  fig.  i.  it  being  mvefled  v/ith 
the  coats  ^ apd  to  obferve  the  general  relation  of  the 
tefticle  to  the  fcrotum  and  penis. 

Ihere  is  one  other  circumftance  to  be  obferved, 
VIZ.  that  the  epididimis  is  always  laid  on  the  outer 
fide  of  the  infertion  of  the  chord  into  the  tefticle  ; 
from  v^hich  we  diftinguifli,  with  eafe,  in  a preparation, 
to  which  fide  the  tefticle  belongs.  Thus,  in  the  an- 

* Glohus  major,  or  head. 

t Glolus  minor  canda.  This  part  we  often  diftlngufli  retain- 
ing its  hai  dnefs  after  the  fubfiding  of  the  general  fwelling  of 
hernea  femoralls.  From  this  point  we  can  tmce  ail  the  connec- 
tions of  the  other  parts. 
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nexed  plans,  the  tefticle  of  the  left  fide  is  reprefeiited, 
which  we  know  from  the  points  c,  being  direded 
backward,  while  the  epididimis  is  laid  along  the  left 
fide  of  the  infertion  of  the  chord. 


OF  THE  VESICUL^  SEMINALES, 

Behind  the  proftate  gland,  and  attached  to  the 
lowed:  part  of  the  urinary  bladder,  lie  two  foft  bodies, 
which  are  the  veliculae  feminales.  They  appear  like 
limple  bags  when  feen  from  without,  but  diffedlions 
fcow  them  to  confid;  of  a cellular  flrudlure ; each  of 
thefe  bodies  is  about  three  fingers-breadth  in  length  ; 
iheir  backmod:  point  is  large  and  round,  and,  at  the 
fame  time,  that  they  diverge  from  each  other,  their 
narrow  points  unite,  or  are  contiguous  to  each  other 
forwards,  and  enter  at  the  back  part  of  the  bafe  of  the 
proflate  gland. 

As  we  have  feen,  the  peritoneum  does  not  defcend 
far  enough  betwixt  the  bladder  and  redum  to  co- 
ver or  invefl  thefe  veficulae ; they  are  therefore  involved 
in  the  cellular  texture,  and  covered  with  ftrong 
fibres,  befides  being  fubjetl  to  the  compreffion  of 
the  levator  ani  mufcle.  When  the  veficulae  are  cut 
into,  and  efpecially  when  they  are  diflended,  dried, 
and  cut,  they  prefent  a cellular  appearance;  but  if 
they  are  carefully  diffeded,  they  prefent  the  appear- 
ance of  a fmall  blind  intefline  convoluted. 

This  cellular  appearance  is  given  by  the  duplication 
of  their  inner  membrane,  together  with  the  didortions 
and  curves  of  the  canal.  Their  outer  furface  is  co- 
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%’ered  with  a fine  membrane,  which,  like  a frenism,  coa- 
neds  thefe  cellular  convolutions. 

Thefe  are  copiouily  fupplied  with  arteries ; their 
furface  is  covered  with  veins  and  lymphatics  when 
thefe  veflels  are  minutely  injeded,  and  their  coat  is 
thick  and  fpongy.  Heifier,  Window,  and  others, 
have  defcribed  fmall  glands  as  feated  in  their  fmuofi- 
^ ties ; but  thefe  are  confidently  denied,  and  in  their 
place  there  is  defcribed  a pile  or  efflorefcence.  There 
can  be  little  hefitation  in  affirming,  that  thefe  veficute 
are  themfelves  glands,  or,  in  other  words,  that  the 
arteries  fecrete  into  them  a peculiar  fluid.  The  fore« 
part  of  each  of  the  veficul^,  which  we  have  faid  fink 
into  the  back  part  of  the  proftate  gland,  runs  under 
the  neck  of  the  bladder,  and  opens  by  diflind  mouths 
into  the  urethra,  on  the  furface  of  the  verumon- 
tanura. 

The  connedlon  of  the  vas  deferens  with  the  vefi* 
culae,  is  very  particular,  it  does  not  open  diredly  into 
them,  but  opens  with  them  into  the  urethra  in  fuch  a 
way,  that  the  femen  from  the  teflicle  can  pafs  into 
the  veficul^,  though  its  dired  coiirfe  is  into  the 
urethra 

If  air  is  blown  into  the  vas  deferens,  the  veficulse 
will  be  diftended  at  the  fame  time  that  the  air  paiies 
into  the  urethra  : the  union  of  the  extremities  of  the 
vas  deferens  and  veficulse,  forms  a kind  of  feptum  be^ 
twixt  them. 

The  extremity  of  the  vas  deferens  joins  the  dud 
of  the  veficulsB  where  it  is  imbeded  in  the  proftate 

* See  explanatlan  of  plate  III. 
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gland  ; the  union  of  the  vas  deferens  and  du£l  of  ths 
veficulse  is  not  attended  with  an  enlargement  of  the 
dua  ; on  the  contrary,  as  the  dud  paffes  forward 
deep  into  the  fubflance  of  the  gland  to  arrive  at  the 
urethra,  it,  becomes  remarkably  narrower  until  it 
opens  in  a very  fmall  orifice  in  the  verumontanum, 
as  we  fee  reprefented  in  the  third  plate.  The  diift 
(if  we  may  fo  call  it,)  of  the  veficul^  pafies  a full 

inch  forward  into  the  gland  before  it  terminates  in 
the  urethra. 

1 hefe  veficuls!  have  been  in  general  fuppofed  to  be 
receptades  for  the  femen ; but  as  this  is  an  opinion 
depending  on  the  connexion  of  thefe  bags  with  the 
extremities  of  the  vas  deferens,  and  as  comparative 
anatomy  {liows  many  infiances  of  thefe  veficul^ 
being  unconneded  with  the  duds  of  the  tefiicle, 
there  is  much  reafon  to  doubt  whether  they  really 
are  merely  refervoirs.  They  have  always  appeared 
to  me  as  ufeful  in  adding  a fluid  to  the  fecretioa  of 
the  tefiicle,  which  being  poured  together  into  the 
fmus  of  the  urethra,  give  a difiention,  exciting  and 
giving  effed  to  the  contradion  of  the  e}^;cu!ator  fe- 
minis  : For  unlefs  there  were  a provifion  of  fluid 
^ fufficient  to  diftend  the  finus  of  the  urethra,  the  femen 
could  not  be  thrown  out  from  the  urethra.  This 
fuppofition  is  not  oppofed  by  the  fads  ftated  by  Mr. 
Hunter^  that  in  many  animals  the  veficulse  and  vafa 
deferentia  open  by  diftind  foramina  into  the  urethra, 
becaufe  in  that  cafe  the  fluids  of  thefe  fecreting  bags 
might  be  equally  mingled  with  the  femen  in  the 

finus  of  the  urethra,  although  they  do  not  flow  from 
the  fame  tube. 
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Verumontanum. — The  verumontanum,  or  caput 
galinaginis,  is  an  eminence  on  the  lower  part  of  the 
urethra,  where  it  is  furrounded  by  the  proftate  gland. 
As  we  obferve  in  the  drawing,  it  is  larger  and 
round  towards  the  bladder,  and  ftretches  with  a nar- 
row neck  forwards.  On  its  fummit,  the  two  ori- 
fices of  the  feminal  veffels  open  and  around^  it 
there  are  innumerable  leffer  foramina  and  mucous 
folicules. 
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THE  ANATOMY  OF  THE  PARTS  IN  THE  FEMALE 

PELVIS. 


1.  HERE  is  confiderable  difficulty  In  prefenting  fucb 
u view  of  the  anatomy  of  the  parts  of  generation  in 
woman,  as  may  bear  a due  relation  to  this  general 
fyftem  of  anatomy,  and,  at  the  fame  time,  be  intelli- 
gible and  complete.  Thefubjeftis  in  itfelf  extenliv? 
and  important,  fufEcient  to  fill  feveral  volumes : it  is 
much^  conneded  with  pradice ; and  the  phenomena 
and  difeafes  of  the  fyftem  ferve  greatly  to  illuftrate  the 
ftnd  anatomy  of  the  parts.  I cannot  here  be  allowed 
to  give  to  it  its  due  importance,  whilfl:  yet  it  is  a fub- 
jed  not  eafily  underftood  from  a fliort  abftrad. 

The  parts  of  generation  are  divided  into  the  exter- 
nal,  which  are  thofe  without  the  pelvis ; and  the  inter- 

nal,  or  vifcera  of  the  pelvis,  and  which  lie  within  the 
bony  circle  bf  the  pelvis. 


Pj 


\ 

\ 

208  THE  EXTERNAL  PARTS  OF  GENERATIOK. 


C H A ?.  I. 

THE  EXTERNAL  PARTS  OF  GENERATION. 

,1  HE  external  parts  of  generation  are  the  mons  ve» 
neris,  labiae,  clitoris,  nymphse,  urethra,  hymen,  or 
carunciils  myrtiformes.  Upon  thefe  fubjecls  we  have 
no  want  of  books  and  Information  ; for  accoucheurs 
of  the  old  fchool  dwelt  upon  the  defcription  with  par- 
ticular accuracy.  Thefe  parts  were  within  their  ken, 
which  we  cannot  fay  of  the  vifcera  of  the  pelvis  : and^ 
therefore,  upon,  the  former  we  fhali  be  more  brief. 

In  very  young  children  thefe  external  parts  bear  a 
large  proportion  to  the  body,  greater  than  at  any  fub- 
fequent  period  before  the  age  of  puberty.  At  puberty 
they  are  fuddenly  and  completely  evolved,  and  acquire 
an  increafe  of  fize  ; while,  from  the  age  of  two  years 
to  twelve  or  thirteen,  there  has  been  little  increafe. 
Immediately  before  menflruation,  commences  the  con« 
^ neclion  which  occafions,  or  accompanies  that  flux. 
It  begins  to  effefl  the  evolution  of  the  uterine  fyftem, 
and  to  fit  it  for  its  peculiar  funflion.  The  parts 
become  turgid  and  vafcular  ; the  fat  is  depofited  in  tha 
furrounding  cellular  membrane.  About  the  fortieth 
year,  when  the  menfes  difappear,  this  fullnefs  of  the 
private  parts  alfo  ceafes,  and  the  fat  is  reabforbed. 

The  MON3  VENERIS  IS  that  prominence  on  the 
fymphyfis  pubis,  which  confifls  of  the  fkin  raifed  and 
cufiiioned  up  by  the  fat  inclofed  in  the  cellular  mem- 
brane. 
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brane.  There  is  of  courfe  a great  variety  in  its  fize. 
In  early  life  it  is  fmall : it  becomes,  as  we  have  faid, 
more  prominent  at  the  age  of  puberty  ; in  fat  women 
it  is  of  an  enormous  fize ; and  in  fome  warm  climates 
a particular  laxity  prevails.  From  the  hair  on  this 
part,  marking  the  age  of  puberty,  it  is  called  pubis. 
As  the  lax  texture  admits  of  diilenlion  with  the  fluid 
of  anafarca,  it  is  fometimes  from  this  caufe  very  great- 
ly  fwelled. 

The  labi^.  Thefe  are  often  named  al^,  from  a 
flight  refemblance  to  wings,  and  they  are  alfo  called 
extern^e,  magn^,  or  majores,  from  their  place,  and 
from  their  fuperiority  in  refpedl  of  fize  over  the 
nympho.  The  labi^  feem  to  be  the  mons  veneris 
continued  downward,  and  laterally  until  meeting  be- 
low, they  form  the  vulva;  at  their  lower  angle,  by 
their  union,  they  form  the  fourchette,  or  frenum  la- 
biorum.  The  ftru6lure  of  the  labi^  is  iimilar  to  that 
of  the  mons  veneris ; fometimes  one  is  larger  than  the 
other. 

The  great  fenfibility  of  the  membrane  which  lines 
the  infide  of  the  labis:,  requires  fome  defence,  and 
therefore  the  whole  furface  is  amply  fupplied  with 
mucous  folicules  and  glands.  The  labi^  are  a protect 
tion  to  the  other  foft  parts,  fo  necelTary,  that  the  cli- 
toris, or  nymphss,  when  they  projed  beyond  them, 
are  fubje6:  to  violent  inflammation. 

The  parts  here  have  either  fuch  folds,  or  are  of  fo 
lax  a texture,  as  to  permit  a great  degree  of  diften- 
tion  during  the  paflage  of  the  child.  But,  as  the  labim 
have  no  mufcular  power,  and  depend  entirely  on 
their  elaflicity  for  reftoring  them  to  their  original  fize, 
they  commonly,  after  being  very  much  dilated,  remain 
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in  feme  degree  larger  and  more  lax.  It  is  different 
witii  mufcular  parts,  as  the  orificium  externum,  which, 
by  the  power  of  its  fphindler,  is  reftored  after  labour 
to  its  original  fize.  In  mail,  hernia  defeends  froin 
the  abdominal  ring  intd  the  feroturn  ; but,  in  woman, 
when  there  is  a rupture  from  the  ring,  ^which  is  rare) 
it  may  fall  into  the  labim,  though,  I believe,^  it  will  be 
fcldom  found  to  defeend  thus  far. 

'^Ike  nymphae  are  named  labim  vel  alse  mincres^ 
or  iabite  interna:,  to  diffinguifh  them  fr^^ni  the  great 
labi  They  are  like  a miniature  reprefentation  of  the 
great  labi  ; they  are  covered  with  a very  delicate  mem- 
brane, and  have  great  fenfibility.  They  begin  im- 
mediately under  the  glans  clitoridis,  and  feem  to 
be  only  an  extenfion  of  its  preputium,  formed  by 
a folding  of  the  membrane.  Their  fize  varies  much. 

I hey  commonly  ffretch  downward,  aiid  backward 
to  the  middle  of  the  orifice  of  the  vagina  j fome- 
times  no  further  than  to  that  of  the  orificium  urethra:, 
and  in  a few  inilaiices  they  extend  even  the  length  of 
the  fourchetto  They  are  very  vafcular,  and  have 
foniewhat  of  a cellular  flrudure,  and  thus  partake  of 
a degree  of  turgidity,  in  confequence  of  irritation  and 
vafcular  afiion.  ihe  mofi;  modeft  of  the  ufes  aferibed 
to  them  is,  that  of  direding  the  dream  of  urine.  As 
they  are  obliterated  during  the  paffage  of  the  child’s 
head  through  the  vulva,  it  is  probable  that  they  facili- 
tate the  necefTary  dilatation. 

Ihe  nyinpha:  are,  in  their  natural  fitiiation,  covered 
md  completely  proteded  by  the  labiss  externa:.  When 
Jiaturaliy  large  or  increafed  by  difeafe,  or  in  a very 


* Both  Riolin  .and  Morgagrd  have  obferved  the  parts  witliouf 
ihe  jiyniphiC. 

relaxed 


THE  EXTERNAL  PARTS  OF  GENERATION.  21  I 

t 

relaxed  ftate,  they  are  deprived  of  this  covering  : they 
project  from  under  the  labi^,  and  are  apt  to  become 
inflamed^  and  even  to  ulcerate.  The  original  difeafe, 
or  tumor,  is  augmented,  or  they  becorhe  perhaps  hard 
and  callous.  In  children  they  bear  a very  great  pro- 
portion to  the  other  parts,  and  are  more  confpicuous 
and  prominent  than  in  the  adult.  Their  difeafed  en- 
largement fometimes  requires  to  be  extirpated*,  in 
which  operation,  as  they  are  very  vafcular,  and  as 
with  their  growth,  their  blood-veffels  enlarge,  confi- 
derable  h^morrhagy  may  be  expeaed.  A furgeon 
of  this  city,  in  extirpating  a tumor  of  this  kind  from 
a young  lady,  thought  his  duty  fulfilled  when  he  had 
applied  a piece  of  lint  upon  the  furface  after  the  opera- 
tion, fo  that  he  even  negleaed  to  appoint  an  attendant. 
The  hsemorrhagy  returned'^  and  continued  fo  profufe 
that  before  the  furgeon  arrived  the  lady  had  fainted. 

The  clitoris  is  fimilar  to  the  male  penis.  Like  the 
'^perils,  it  confifls  of  cells  for  receiving  blood,  and  in  a 
fimilar  manner,  it  arifes  from,  or  takes  hold  of  the 
rami  of  the  os  pubis  by  two  crura  y ^thefe  unite  at  the 
fymphyfis  pubis,  to  form  the  body  of  the  clitoris, 
which  is  fufpended  from  the  os  pubis,  like  the  penis, 
by  a kind  of  ligament.  The  clitoris  has  alfo  a kind  of 
glans,  over  which  the  integuments  make  a fold  like  a 
preputium.  In  fhort,  it  has  the  fame  ieiifibilities,  the 
fame  power  of  eredion  with  the  membrum  virile  ; on- 
ly it  has  no  urethra  nor  fpongy  body,  like  that  of  the 

urethra  of  man. 

The  flories  of  the  increafe  of  this  Inflrument,  even 

to  its  preeminence  in  hze  over  the  male  penis,  are  veiy 

idle,  but  there  feems  to  be  a peculiar  prediledlion  for 
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them.  It  is  not  wonderful  that  a clitoris  of  fuch  mag- 
nitude fhould  fuggefl  the  idea  of  a hermaphrodite,  or 
perfon  partaking  equally  of  the  diflinguifhing  attributes 
of  either  [ex, 

OF  THE  URETHRA. 

The  urethra  of  the  female  is  fliort,  ftreight,  and 
wide ; its  length  an  inch  and  a half,  or  two  inches  ; 
its  direction  nearly  ftreight,  or  only  flightly  bending 
under  the  os  pubis ; and  its  diameter  fuch  as  will  ad- 
mit a catheter  the  fize  of  a writing  quill.  The  confe- 
quences  of  thefe  peculiarities  are,  that  the  catheter  is 
eafily  pafted  when  there  is  no  very  unufual  obftrudlion  ; 
that  women  are  not  fo  much  expofed  to  the  difeafe  of 
ftone  in  the  bladder  as  men,  for  though  this  is  much 
owing  to  conftitutional  peculiarities,  yet  it  is  ob- 
vious, that  when  a fmall  ftone  is  formed,  and  paffes 
from  the  bladder,  it  is  eafily  difcharged  ; and,  laftly, 
that  lithotomy  is  a very  fimple  operation  in  woman. 

The  opening  of  the  urethra  is  in  a clired);  line  under, 
or  behind  the  clitoris,,  and  about  an  inch  from  it : It 
is  in  the  middle  of  a flight  prominence,  and  its  vicini- 
ty is  plentifully  fupplied  with  mucous  glands.  If  the 
relation  of  the  orifice  to  the  clitoris  be  obferved,  there 
is,  in  the  natural  fiate  of  the  parts,  no  difficulty  in  flip- 
ing  the  point  of  the  catheter,  on  the  end  of  the  middle 
finger,  from  the  clitoris,  until  it  is  catched  upon  the 
lacuna-like  orifice  of  the  urethra  j but  even  in  this  part 
of  the  operation,  I have  experienced  great  embaraff- 
ment,  from  an  irregular  ulcerated  or  cancerous  furface 
of  the  parts,  by  which  all  the  ufual  diftindions  were  loft. 
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From  the  length  and  fudden  turns  of  the  male  ure- 
thra, from  the  double  funffion  it  performs,  and  from 
its  being  embraced  by  the  proftate  gland,  the  obftruc- 
tions  of  the  urine  are  more  frequent,  and  the  catheter 
lefs  eafily  paffed,  than  in  woman.  The  catheter  too 
requires  to  be  of  a very  peculiar  form.  The  Ihort  and 
wide  urethra  of  woman  requires  only  a fimple  and  al- 
moil  ftreight  tube  : and  although,  accurately  to  adapt 
it  to  the  courfe  of  the  urethra,  a confiderable  curve 
might  be  given  to  it,  yet  that  is  not  neceffary  in  com- 
mon cafes;  and  circumdances  will  occur  to  the  accou- 
cheur which  will  preclude  the  poffibility  of  ufing  fuck 
an  inftrument. 

C ■ 

We  diall  only  mention  here  foch  cafes  of  obdruc* 
tion  of  urine  as  are  in  a particular  manner  illuRrated 
by  the  anatomy  and  connexion  of  the  parts.  Thefe 
are  tumors  of  the  ovarium,  tumors  of  the  womb, 
polypi,  diftenhon  of  the  vagina,  difplacement  of  the 
womb,  as  procedenda,  prolapfus,  retroverfio,  &c. ; and 
laflly,  the  child's  head  in  labour. 

The  ovarium  being  enlarged,  and  faljing  down  into 
the  pelvis,  either  preiFes  upon  the  neck  of  the  bladder, 

I 

caufiDg  obdruclions,  or  preffing  and  weighing  on  the 
fundus  of  the  bladder,  it  occafions  a dillicidiuin  urin^. 

Tumors  of  the  womb,  efpecially  of  the  neck  or  ori- 
fice, as  it  is  in  contact  with  the  urethra,  very  foon  af- 
fetl  this  organ.  Thus,  I have  feen  a cancer  of  the 
orifice  of  the  womb,  by  exciting  inflamtnation  in  all 
the  furrounding  parts,  and  by  mailing  them  together 
into  a tumor  filling  the  pelvis,  occafion  obflinate  ob- 
ilrudion  of  urine. 

Polypi  attached  to  the  orifice  of  the  womb,  and 
filling  the  vagina,  produce  the  fame  eife'Ct,  In  all  fuch 
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cafes,  perhaps,  the  tumor  may  be  puttied  up,  fo  as 
to  permit  the  flow  of  urine,  or  the  introdudion  of 
the  catheter. 

A cafe  occurred  to  Mr.  John  Bell,  in  which  the  tu- 
mor of  the  womb  comprefled  the  neck  of  the  blad- 
der. A catheter  was  patted,  and  gave  inftant  relief. 
The  midwife,  after  fome  time  came,  and  faid,  that  the 
catheter  would  not  pafs.  He  found  that  he  could  pafs 
the  catheter  into  the  bladder,  but  no  urine  flowed  ; 
and  it  was  difcovered,  that  the  tumor  increafing 
backward',  came  to  prefs  upon  the  ureters,  fo  as  com- 
pletely to  obflrud  them  where  they  enter  the  bladder. 
The  woman  unavoidably  died  ; each  kidney  and  ure- 
ter was  found  to  contain  four  or  five  ounces  of  urine. 

A flight  fketch  of  the  parts  in  the  female  pelvis  will, 
perhaps,  better  explain  the  connexions  of  the  neck  of 
the  bladder  than  any  defcription,  and  will  certainly  bet« 
ter  illuftrate  the  caufe  of  fome  kinds  of  obftruXion,  par- 
ticularly that  arifing  from  the  change  in  the  pofture  of 
the  womb. 


Fi^  Plan  of  the  Female  Pelvis^ 
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A,  the  os  pubis  cut  through. — B,  the  fpine  and 
facrum  alfo  cut  dired:ly  down. — C,  the  urinary  blad^ 
der  moderately  difended,  and  rifing  behind  the  pubis. 
— -D,  the  urethra,  very  fhort,  and  taking  a gentle 
cUrve  under  the  fymphyfis  of  the  os  pubis.-— E,  the 
fundus  of  the  womb.— F,  the  os  tines,  or  orifice  of 
the  womb. — G,  the  Tagina. — FI,  the  reclum. 

Prolapfus,  or  falling  down  of  the  womb,  is  frequent 
with  ^ thofe  who  hate  born  many  children.  By  this 
flipping  down  of  the  body  of  the  womb  F,  into  the 
vagina  G.  it  preffes  on  the  neck  of  the  bladder,  or 
urethra.  1 his  is  alfo  apt  to  happen  in  the  firfl  months 
of  pregnancy,  from  a degree  of  difficulty  which  the 
\vomb  in  its  enlargement  has  in  rifing  above  the  brim 
of  the  pelvis. 

We  may  obferve  alfo  from  the  place  of  the  vagina  G, 
that  its  difeafes,  its  feirrhous  hardening,  i:s  didentioa 

by  the  menfes,  will  alfo  comprefs  the  urethra  and  neck 
of  the  bladder. 

’ The  retroverfion  of  the  womb  is  the  moft  formid- 
able  obftruaion  to  the  urethra.  It  is  produced  by 
diftentioa  of  the  bladder  acting  on  the  womb  in  a par- 
ticular fituation,  and  is  the  caufe  of  fuppreffion  of 
the  urine.  When  the  womb  in  the  third  or  fourth 
month  of  geftation  has  increafed  fo  much  as  to  pro- 
duce a degree  of  comprelTson  on  the  furrounding  parts, 
and  to  rife  above  the  brim,  and  Ihoot  up  into  the  abl 
domen,  a diftention  of  the  bladder  is  apt  to  throw 
the  fundus  under  the  projedion  of  the  facrura.  We 
have  to  obferve  the  connexion  betwixt  the' back  and 
lower  part  of  the  vagina.  By  the  diftention  of  the 
bladder,  the  vagina  is  ftretched,  and  the  oriftce  of  the 

womb 
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womb  is  raifed,  which  throws  back  the  fundus  of  thd 
womb,  fo  that  this  comes  to  be  the  fituation  of  the  parts^ 

Second  Plan  of  the  Female  Pelvis^ 


2?FIan  of  the  KunutJo  Irtvis. 


A,  the  os  pubis  % B,  the  facrum ; C,  the  bladder  of 
urine  much  diftended,  and  rifing  above  the  pubis ; D, 
the  connexion  betwixt  the  back  part  of  the  bladder  and 
the  upper  part  of  the  vagina,  and  through  which  therifing 
of  this  part  of  the  bladder  (in  confequence  of  its  diden- 
tion)  has  drawn  Up  the  orifice  of  the  womb,  and 
thrown  back  the  fundus.  E,  the  orifice  of  the  womb, 
which  being  raifed  and  turned  up,  no  longer  prefents 
fo  as  to  be  felt  by  the  finger  in  the  vagina.  It  will  be 
obferved  alfo,  that  the  womb  now  lying  acrofs  the 
pelvis,  this  lower  part  is  forced  against  the  neck  of 
the  urethra,  fo  as  to  comprefs  it,  and  caufe  total  ob- 
ftrudion  of  urine.  F,  the  vagina,  which  is  flretched 
in  confequence  of  the  rifmg  and  turning  up  of  the  ori- 


fice 
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&e  of  the  womb.  G,  the  fundus  of  the  womb  en- 
larged and  diftended  by  impregnation,  fallen  back 
under  the  promontory  of  the  facrum,  and  compreffing 
the  redum  H. 

Now,  when  the  fundus  of  the  womb  is  thruft  back, 
and  the  orifice  raifed  by  the  diflention  and  confe- 
quent  rifmg  of  the  bladder,  the  natural  and  fimpie 
cure  is  to  introduce  the  catheter,  and  draw  off  the 
urine.  But  should  this  not  be  done  at  firft,  then 
there  being  diflention  of  the  bladder,  and  preffure  on  the 
redum,  the  abdominal  mufcles  fympathize  with  thefe 
parts,  fo  that  bearing-down  efforts  aremade,  and  thefun- 
dus  of  the  womb  is  forced  further  down  into  the  hollow 
of  the  facrum,  while  the  orifice  is  direded  upward. 

Were  this  diflention  to  happen  at  any  other  time 
than  jufl  when  the  uterus  is  of  fuch  a fize,  that  being 
thrown  back,  it  catches  under  the  facrum,  and  does 
not  rife  again,  no  harm  could  follow — -I  lafl  year  at- 
tended, with  Mr.  Cheyne  fenior,  a woman  afflided 
with  obflrudion  of  urine,  who  died.  I,  afterwards' 
opened  the  body,  where  the  womb  being  enlarged  by 
difeafe,  had  produced  much  the  fame  effed  as  if  it  had 
been  enlarged  by  pregnancy,  viz.  obflrudion  of  the 
urethra  ; for  the  body  of  the  womb  had  fallen  into 
the  hollow  of  the  facrum,  and  had  formed  adhefions 
there  with  the  reduni,  while  the  orifice  of  the  wornb 
preffed  forward  upon  the  os  pubis,  fo  as  to  produce 
an  obflrudion  of  urine.  The  parts  were  otherwife 
difeafed,  but  this  was  one  caufe  of  the  obflinacy  and 
fatal  determination  of  the  complaint.  / 

As  we  treat  of  thofe  fubjeds  only  as  conneded  with 

the  urethra,  we  may  obferve^  that  fometimes  the  ure** 

thra 
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thra  takes  a courfe  not  round  behind  the  os  pubis 
fimply,  nor  ftraight  upwards,  but  curved  backwards, 
fo  that  the  convexity  of  the  catheter  requires  to  be  to- 
wards the  facrum,  to  allow  the  point  to  pafs  over  the 
orifice  of  the  womb,  or  perhaps  the  flexible,  or  the 
male  catheter  may  be  required. 

The  efl*e6l  of  the  wedging  of  the  Ghild’’s  head  in  a tei* 
dious  labour,  is  to  elongate  and  comprefs  the  urethra  in 
a very  particular  manner.  Many  young  men  have  felt 
the  difficulty  of  introducing  the  catheter  in  this  cafe. 
But  It  IS  a difficulty  proceeding  generally  from  igno- 
rance, or  inattention.  1 have  never  feen  a cafe  in 
which  the  compreffion  was  fo  great  as  to  prevent  the 
paffing  of  the  catheter.  But  often  practitioners  forget 
the  direaion  which  the  urethra  neceflarily  takes,  when 
the  child  s head  has  funk  into  the  pelvis* 


Third  Plan  of  the  Female  Paris. 
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Thus,  when  in  the  fecond  flage  of  the  labour,  the 
child's  head  A,  has  funk  into  the  pelvis,  the  urethra 
C,  is  preffed  betwixt  it  and  the  os  pubis  D.  The 
urine  confequently  collects  in  the  bladder,  and  the 
bladder  E,  rifes  above  the  brim  of  the  pelvis, 
and  I have  found  it  ftretching  to  the  fcorbiculus  cor- 
,dis.  There  is  danger  from  the  diftention  of  the  blad- 
der, and  the  labour-pains  ceafe.  Now  the  ydung  fur- 
geon  or  accoucheur,  introduces  the  catheter  in  the 
ufual  way,  in  the  pofition  F,  of  courfe  he  finds  great 
difficulty,  and  gives  pain  in  the  attempts.  But  after 
inferting  the  point  of  the  catheter,  he  mull  incline  its 
handle  much  towards  the  perineum,  as  in  the  inclina- 
tions of  the  dotted  lines  G,  fo  that  the  point  may  glide 
up  in  the  direclion  betwixt  the  child’s  head  and  the 
pelvis. 

Orificium  vagin/e.  This  is  alfo  named  orifici- 
TJM  EXTERNUM,  in  oppofition  to  the  uterine  orifice. 
I notice  it  under  the  head  of  the  external  parts,  becaiife 
v/e  have  to  fpeak  of  the  parts  which  furround  the  ori- 
fice as  the  hymen. 

The  orifice  of  the  vagina  of  the  human  female  is 
abridged  by  the  hymen,  which  is  a peculiar  membrane. 
It  is  of  a feinilunar  form,  and  fometimes  furrounds  the 
lower  part  of  the  orifice  of  the  vagina  ; — commonly  it 
furrounds  only  the  lower  half  of  the  circle,  though  it 
would  feem  to  vary  confiderably  in  ffiape,  place,  and 
ftrength.  It  has  been  found  furrounding  the  vvhole  circle 
of  the  orifice,  leaving  only  a fmall  hole  in  the  centre, 
or  upper  part;  or  it  is  deferibed  as  perforated  with  leffer 
holts,  allowing  the  evacuation  of  the  menflrual  blood. 
In  other  cafes,  it  has  been  found  a complete  circle, 

preventing 
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preventing  the  evacuation  of  the  menftrual  blood,— 
Ihis  is  a fadl  which  I do, not  difpute,  for  I know  that 
the  perforation  for  the  evacuation  of  the  menftrual 
blood  i$  fometimes  neceflary.  When  I have  feen  the 
imperforated  vagina  iiLthe  child,  it  was  not  the  hymen 
which  clofed  the  orifice,  but  an  adhefion  of  its  fides ; 
yet  this  adhefion,  if  it  had  come  to  be  diflended  with 
the  menftrual  blood  of  feveral  periods,  would  have 
prefented  the  appearance  of  a tenfe  membrane  ftretched 
acrofs  the  orifice. 

Such  a membrane  as  I have  deferibed,  will  occa- 
iionally  be  feen  in  the  female  parts  ; but  it  has  fuch  an 
appearance  as  may  eafily  be  deflroyed  in  the  prepara- 
tion of  the  parts,  if  the  anatomiil  be  inattentive  or 
carelefs.  It  is  neither  a guard,  nor  is  it^  exiftence  a 
tefl  of  female  chaftity.  Often  in  tender  children  there 
is  no  fuch  thing  to  hh  feen ; while,  on  the  other 
hand,  it  has  been  cut  to  admit  of  labour  and  delivery 
Either  of  theie  fads  is  fufficient  proof  of  the  idle  no- 
tions entertained  concerning  this  membrane.  It  has 
been  a favourite  topic  in  all  ages,  and  in  all  fituationSo 
The  favage,  and  the  gentleman,  make  much  the  fame 
enquiries  on  vifiting  a mufeum  ; and  fuch  was  the 
fubjedt  of  Omai’s  fpeculations  in  the  mufeum  of  Dr. 
Hunter. 

. The  CARUNCUL^  MYRTEFORMES — are  fmall  and 
irregular  tumors  at  the  back,  or  lower  part  of  the  ex- 
ternal orifice ; they  are  feated  rather  at  the  fides  than 

^ I need  not  fay  how  unnece/Tary  and  improper  fuch  opera- 
tions are.  Ali  l igidity,  calohties,  even  tumors,  and  undoubt- 
edly the  hymen,  will  yield  lo  that  general  relaxation  of  all  the 
parts,  which  takes  place  upon  the  commencement  of  labour. 

exadly 
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exactly  at  the  back  part ; they  are  generally  fuppofed 

to  be  the  ruins  of  the  hymen,  which  being  lacerated, 

flirink  into  two  or  three  tumors  on  each  fide.  Some 

have]  faid,  that  thefe  exifl  originally  joined  together 

by  a thin  membrane,  or  delicate  tiffue  of  fmall  veflels, 

the  rupture  of  which  caufes  an  effufion  of  blood.  They 

leem  to  be  limply  corrugations  of  the  inner  membrane, 

which  ferve  as  a provihon  for  the  dilatation  of  the 

parts ; and  they  accordingly  difappear  during  the 

pairing  of  the  child’s  head. 

* 

Ihe  fossa  navicularis  is  a hnus,  fuppofed  to  be 
of  the  lliape  of  a boat,  whence  its  name.  It  is  formed 
betwixt  the  proper  orifice  of  the  vagina  and  the  four- 
chette,  or  joining  of  the  labim  at  their  lower  edge.  It 
is  more  confpicuous  in  young  fubje^is. 

From  the  meeting  of  the  labim  below,  the  Peri- 
neum commences:  it  includes  that  fpace  from  the 
frenum  to  the  anus. 


^ O 0* 

^ ^ ^ 
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CHAP.  II. 


OF  THE  PARTS  CONTAINED  WITHIN  THE  FEMALE 

PELVIS. 


These  parts  are  the  bladder  of  urine,  the  vagina, 
the  womb,  the  ovaria.  We  fliall  confider  them  unde? 
diftinfl  feftiops. 


SECTION  I. 

OF  THE  BLADDER  OF  URINE. 

As  the  coats  of  the  bladder  of  urine  in  woman  da 
not  vary  from  thofe  of  the  male  bladderj  wo  have 
under  this  head  only  to  notice  the  peculiarities  in  its  re- 
lative fituation.  It  is  feated  behind  the  os  pubis,  and 
betwixt  it  and  the  womb  ; and  on  its  lower  part  it  is 
attached  to  the  vagina  ; upon  the  neck  of  the  bladder^ 
or  the  beginning  of  the  urethra,  there  is  not  a body 
like  the  proftate  gland  ; and,  as  we  have  feen,  the  ure- 
thra  is  ihort,  wide,  and  ftraight,  and  fimple  in  its 

ufe. 

Women  are  not  fubjed  to  calculi,  and  the  operation 
for  the  (lone  is  rare  in  them ; for,  as  already  obferved, 
when  the  nucleus  is  formed,  or  when  a ftone  flips 
down  from  the  pelvis  of  the  kidney,  it  paffes  from  the 
bladder  with  much  greater  facility  than  in  the  male 
parts.  The  urethra  of  itfelf  has  be^n  known  to  dilate 

fo. 
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fo,  as  to  allow  very  large  ftones  to  pafs,  or  it  has  been 
artificially  dilated.  Indeed  the  old  operation  for  li- 
thotomy, was  rudely'to  dilate,  or  rather  tear,  the  ure- 
thra, and  the  modern  operation  is  fimply  to  thruft 
the  gorget  along  the  grooved  fialF,  fo  as  to  lay  open 
the  fide  of  the  urethra  and  neck  of  the  bladder,  by  an 
incifion  above  the  vagina.  Sometimes  nature  has 
effeded  her  own  relief  by  the  (tone  working  from  the 
neck  of  the  bladder  into  the  vagina. 

A woman  had  for  a very  long  period  fuffered  great 
difi:refs,not  only  the' ardor  urin^e, frequent  defire  to  make 
urine,  with  the  urine  turbid  and  bloody,  and  with  all 
the  ufual  fymptoms  of  ftone  violently  aggravated  ; but 
ihe  was  delicate  and  timorous,  and  concealed  her  dif- 
trefs  until  the  urine  had  run  for  fome  time  by  the  va- 
gina. After  fhe  had  been  exhaufted  by  long  fulFering, 
her  friends  infilled  that  fhe  fhould  allow  an  examina- 
tion, when  a (tone  was  found  partly  in  the  bladder, 
with  one  of  the  rough  ends  projedling  into  the  vagina* 
The  opening  was  enlarged,  and  the  (lone  extracted. 

We  muft,  in  all  cafes,  recolle(S:  the  connexion  of  the 
upper  part  of  the  vagina  and  orifice  of  the  womb, 
with  the  back  part  of  the  bladder.  We  have  feen  its 
efFe(S:  in  producing  retroverfio  uteri.  We  mud  alfo 
attend  to  this  connedion,  as  tending  to,  the  difplace- 
ment  of  the  bladder  in  the  procedentia  uteri.  The 
uterus  finking  into  the  vagina,  and  the  upper  part  of 
the  vagina  being  at  the  fame  time  refieded  into  the 
)Dwer  part,  pulls  down  the  bladder  with  it,  and  when 
(the  difeafe  increafing)  the  womb  covered  by  the  va- 
gina comes  to  hang  from  the  external  parts,  it  has 
happened  that  the  bladder  has  funk  down  and  lain 


upon 
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upon  the  fore-part  of  the  tumor,  but  of  courfe  within 
- the  everted  vagina. 


4'J'PlaTi 

Settion  sJnwiiuiThr  tffht  of  Fromlmtia  on  y!' Bladder: 


rhus,  by  comparing  this  fourth  plan  with  the  firft  of - 
the  female  pelvis,  we  may  judge  of  the  nature  of  this  dif- 
placement  of  the  womb,  and  its  effeds  on  the  bladder 
of  urine. 

A,  the’  os  pubis ; B,  the  facrum ; C,  the  intedines 
come  into. the  fituation  of  the  womb  ; D,  the  uterus 
fallen  down,  and  carrying  the  vagina  before  it ; E, 
the  vagina  ilili  covering  the  womb,  but  the  orifice  of 
the  v/omb  appearing,  which  is  generally  diflorted  and 
irregular  ; F,  the  bladder,  which,  from  its  attachment 
to  the  fore-part  of  the  vagina,  has  been  dragged  down, 
but  is  now  within  the  vagina. 

In  fuch  difplacenient  of  the  bladder,  the  urethra 
becomes  didorted  from  its  natural  diredion,  there  is 
an  obdrudion  of  urine,  and  the  catheter  is  with  great 
difficulty  introduced.  We  diall,  perhaps,  have  to 

turn 
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turn  the  handle  of  the  catheter  in  various  diredions 
after  introducing  the  point,  and  by  chance  get  it  in- 
troduced at  laft. 

SECT.  IT. 

OF  THE  VAGINA  J OF  ITS  SHAPE,  CONNECTIONS,  ETC. 

The  vagina  is  a tube  firetching  from  the  external 
orifice  to  the  orifice  of  the  womb.  Its  orifice  is  bounded 
below  by  the  fourchette ; above  by  the  arch  of  the  pu- 
bis ; and  diredly  over  it,  or  fometimes  within  it,  is 
the  orifice  of  the  urethra ; below,  are  the  caruncul^ 
myrtiformes.  It  is  furrounded  by  fafciculi  of  fibres, 
which  are  called  the  fphind:er  mufcle.  The  canal  of 
the  vagina  is  of  a conical  form.'  At  the  outer  orifice 
it  is  conflridled  by  the  fphincler  mufcle ; but  it  is 
wider  within,  and  where  it  receives  the  orffice  of  the 
womb.  It  may  be  diftended  to  almofl  any  degree, 
but  naturally  its  fides,  by  their  own  elaflicity,  or  the 
contraction  of  the  furrounding  fibres,  or  the  prefTure 
of  the  furrounding  parts,  are  in  contact. 

In  the  natural  hate,  the  orifices  of  the  vagina  and 
- womb,  are  but  three  or  four  inches  diftant,  often 
only  two  ; and  fometimes,  where  there  is  a degree  of 
relaxation,  they  are  nearly  in  contad.  In  the  firfi 
months  of  pregnancy,  the  orifice  of  the  womb  is  kept 
down  by  the  degree  of -difficulty  the  body  of  the 
womb  has  in  fhooting  up  from  the  brim  of  the  pelvis. 
But  the  gravid  uterus  rifing  above  the  pelvis  in  the 
latter  months,  draws  up  the  orifice  of  the  womb,  and 
flretches  the  vagina. 

0^3  The 
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The  vagina  bends  gently  round  the  pubis  as  it  were, 
or  follows  the  axis  ot  the  pelvis ; and  as  the  interior  of 
two  circles  cut  off  by  the  fame  radii  is  the  fliorter,  the 
vagina  is  longer  behind  than  before. 


And  thus  (m  tins  fifth  plait)  the  fore-patt  of  the  vagina 
A,  is  fhorter  than  the  back  part  B.  We  may  obferve 
from  this  plan  alfo,  that  the  orifice  of  the  womb  C, 
projeffs  as  it  were  into  the  vagina,  fo  that  the  finger 
touches  the  os  tinc^e,  and  chiefly  its  anterior  lip,  with- 
out reaching  the  upper  part  of  the  vagina. 

The  vagina  takes  its  curve  nearly  in  the  centre  of 
the  pelvis  5 it  is  of  neceflity  attached  by  cellular  fub- 
flance  to  the  re£lum  and  bladder.  The  urethra,  as 
we  have  faid,  opens  above  the  orifice,  and  that  canal 
is  attached  to  the  vagina  in  its  whole  length ; and  the 
neck  of  the  bladder  is  attached  to  the  upper  part.  In 
confequence  of  this  natural  conned;ion,  difeafe  of  the 
vagina  fonietimes  throws  the  whole  parts,  the  re£lum, 
vagina,  and  bladder,  into  one  fiftulous  ulcer. 


The^ 
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The  vagina  has  three  xoats ; that  is  to  fay,  it  has 
the  inner  coat,  or  furface,  a few  mufcular  fibres,  and 
around  it  a condenfation  of  the  furrounding  cellular 
membrane,  which  may  be  conlidered  as  the  third  coat* 

The  internal,  or  villous  coat,  is  a reflexure  of  the 
delicate  covering  of  the  external  parts.  It  is  of  larger 
extent,  or  longer  than  the  others ; and  is  therefore 
tucked  up  into  rugae,  which  run  acrofs  the  vagina. 
They  are  more  remarkable  on  the  fore  and  back 
part  of  the  vagina  ; they  are  lefs  in  married  women, 
and  confiderably  obliterated  by  repeated  labours. 

To  fupply  a vifcous  fecretion  for  the  defence  of  this 
furface,  mucous  glands  are  numeroufly,  but  irregu- 
larly fcattered  over  it,  and  they  are  particularly  nu- 
merous at  the  orifice. 

The  mufcular  coat  is  not  very  flrong,  nor  are  the 
fibres  diftind,  from  which  fome  have  fufpedled  their 
exigence,  alleging,  that  there  is  here  only  condenfed 
cellular  membrane,  and  that  the  contradion  of  the 
vagina  is  the  effect  of  mere  elaflicity.  I obferve  fo 
great  a profufipn  of  venous  vafcularity,  that  I prefume 
the  vagina  fuffers  an  inflation  of  its  coats,  and  confe- 
quently  contradion  from*  an  afflux  of  blood  to  it.  The 
mufcular  fibres  are,  however,  as  we  have  faid,  gathered 
into  fafciculi  near  the  orifice,  fo  as  to  be  diflinctly  vifible. 

The  firmnefs  and  (IriQure  of  the  vagina  fupport  the 
womb  ; the  dilatation  of  the  vagina,  The  relaxation 
which  old  age,  and  frequent  labours  produce,  occa- 
fion  the  falling  down  of  the  womb.  It  is  a difeafe  al- 
mofl  peculiar  to  thofe  who  have  borne  many  children, 
to  the  old,  weak,  and  relaxed,  and  to  thofe  who  are 
fubjed  to'thefluor  albus ; every  flux  from  the  womb, 
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or  difcharge  from  the  vagina,  having  a remarkable 
effe^L  in 'relaxing  the  parts. 

This,  from  the  nature  of  the  parts,  mufl  be  an  in- 
creafmg  difeafe  ; for  no  fooner  has  the  womb  fallen 
down  into  the  vagina,  than  it  becomes  a fource 
of  irritation,  excites  a bearing-down  pain-like  tenef- 
mus,  an  uneafy  fenfation,  a defire  to  make  urine,  and 
an  obflrudlion  of  urine ; all  which  is  explained  by  the 
connexion  of  the  parts.  The  womb  lodging  in  the 
vagina  dilates  the  orifice,  and  preffes  long  on  the  peri- 
neum, at  lafl  it  is  entirely  forced  out,  and  the  pro- 
lapfus  uteri  becomes  the  procedentia  uteri : it  is  in  truth 
a hernia  of  the  womb- 

I 

The  third,  and  outer  coat,  as  we  have  faidjis  formed 
of  the  cellular  membrane,  by  which  it  is  connedled 
with  the  furrounding,  parts ; but  the  peritoneum  comes 
down  upon  the  upper  part  of  the  vagina.  This  is  the 
reafon  why  a portion  of  the  intehine,  when  it  flips 
down  betwixt  the  vagina  and  reclum,  forms  a kind 
of  hernial  tumor  in  the  vagina,  and  why  the  water  of 
aicites  has  pii (lied  down  the  back  of  the  vagina,  fo  as 
to  make  a bag  capable  oi  being  pundt tired  to  draw  off 
the  water. 

For  the  greater  (pace,  however,  the  outer  cellular 
coat  of  the  vagina  connects  it  with  the  urethra  on  the 
fore-part,  and  with  the  redltim  behind.  From  which 
clofe  conneclion  of  parts,  we  fee  the  confequence  of 
the  delay  of  the  child’s  head  in  the  fecond  flage  of  la- 
bour, that  the  head  lies  violently  diftending,  and 
comprefling  the  parts,  while  the  wmman,  exhaufled 
by  the  previous  flage,  is  unable  to  complete  the  deli- 
very. From  violent  inflammation,  with  a deficency 
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of  fecretlon,  there  arifes  a cold  and  flabby  ftate  of  the 
parts.  When  the  woman  is  delivered,  the  parts  have 
fufFered  fo  much,  that  they  flough  off  5 fometimes 
the  urethra  is  laid  open  on  the  fore-part,  and  fome- 
rimes  the  re6lum  behind. 


SECTION  IIL 

OF  THE  WOMB« 


This  little  drawing  will  better  explain  the  figure  of 
the  womb,  when  diflecled  from  the  vagina  and  fur- 
rounding  membranes,  than . the  ufual  neceflary  re- 
ference to  a bottle,  a pear,  or  a powder-flafk.  As, 
indeed,  it  ftridtly  refembles  no  familiar  objedl  that  I 
know,  we  muft,  for  the  convenience  of  defcription, 
diflinguifn  it  into  thefe  parts; —The  upper  part,  or 
FUNDUS,  which  is  that  part  above  the  going  ofl^  of  the 
Falopian  tubes.  The  body  of  the  uterus,  which  is 
that/ larger  part  betwixt  the  fundus  and  the  narrowing 
below  ; THE  CERVEX,  which  is  the  narrov/  neck ; and 

the 


CF  TFTE  WOMB; 


the  OS  TINC^,  or  orifice  formed  of  the  bulging  lips^ 
which  project  into  the  vagina,  of  courfe  that  part  over 
which  the  inner  membrane  of  the  vagina  is  reflefled. 
\\  e diftinguifh  alfo  the  two  furfaces,  for  the  womb  is 
of  a flattened  form.  1 he  anterior  furface  of  the  body 
of  the  womb  is  convex,  but  the  pofterior  furface  is 
confiderably  more  fo,  and  even  during  geflation  it 
keeps  this  relative  figure. 

The  whole  fize  of  the  uterus  is  about  three  Inches  in 
length,  and  t\yo  in  breadth,  but  there  is  a very  great 
variety  in  this  refpedb,  from  age,  the  eifedt  of  preg- 
nancies, and  other  caufes.  When,  in  its  ufual  fitua- 
tion  and  relations,  the  fundus  is  on  a level  with  the 
brim  of  the  pelvis,  or  a very  little  below  it.  In  the 
icetus,  the  womb  is  like  the  bladder,  confiderably 
above  the  brim  of  the  pelvis  ; but,  in  a few  weeks  the 
pelvis  enlarging,  it  finks  deeper,  and  foon  affumes  the 
fame  fituation  as  in  the  adult. 

J ALOPEAN  TUBES.  From  the  lateral  obtufe  angles 
formed  betwixt  the  fundus  and  the  body  of  the  uterus, 
the  Falopean  tubes  ate  continued,  dhefe  tubes  may 
almofl:  be  confidered  as  a continuation  of  the  uterus, 
did  not  we  find  them  fo  very  diflind  in  their  fubflance' 
ihey  are  about  three  inches  in  length,  take  a tortuous 
courfe,  and  their  extremities  have  an  unequal  fringed 
termination,  which  is  called  the  fimbria  Their 
canal  is  very  fmall  towards  the  uterus,  but  enlarges, 
and  is  patulous  towards  the  extremities.  Thefe  canals 
are  the  communications  by  which  the  ovum  formed  in 
the  ovarium  is  carried  down  into  the  w'omb. 

* Mor/iis  diaboli. 
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Ligaments  of  the  uterus.  To  fupport  the 
uterus  from  finking'  too  deep  into  the  pelvis,  and  to 
fteady  it,  and  direct  it  in  its  afcent  during  pregnancy^ 
anatomifls  have  generally  affigned  as  the  ufe  of  the 
ligaments.  But  whatever  good  they  may  do  in  the 
latter  operation,  they  are  certainly  unfit  for  the  formen 

There  are  four  ligaments  of  the  uterus. 

The  broad  ligament  of  the  uterus  is  formed  of 
the  peritoneum  ; for  this  membrane  pafling  down  be- 
fore the  reftum,  and  afcending  again,  and  covering  the 
neck,  body,  and  fundus  of  the  womb,  defcends  on 
the  fore-part,  fo  as  to  reach  the  vagina  before  it  rifes 
over  the  bladder.  Thus  it  invefts  the  womb  as  it  does 
the  abdominal  vifcera.  This  invefling  of  the  womb 
with  the  peritoneum  is  indeed  a provifion  for  its  be- 
coming an  abdominal  vifcus,  for  in  pregnancy  it  rifes 
out  of  the  pelvis ; and,  being  diflended  before  the 
bov/els,  affumes  in  every  refped:  that  relation  to  the  pe- 
ritoneum which  they  have. 

As  the  womb  then  is  included  betwixt  the  duplica- 
ture  of  the  peritoneum,  it  is  this  peritoneal  coat,  which 
being  continued  off  laterally,  forms  the  broad  liga- 
ment of  the  womb.  This  duplicature  of  the  perito- 
neum being  a thin  expanfion  of  it,  has  fornetimes  had 
the  name  of  al^  vispertilionis  : It  is  in  truth  like 
a myfentery  to  the  womb  and  Falopean  tubes,  and 
ferves  equally  to  fupport  and  convey  the  velTels  to 
them.  The  womb  and  the  two  ligaments  make  a com- 
plete partition  running ‘acrofs  the  pelvis. 

From  the  fide  of  the  uterus,  a little  below,  and  be- 
fore the  going  off  of  the  Falopean  tubes,  the  round 
ligaments  arife.  1 confider  thefe  ropes  as  liga- 
ments. 
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merits,  but  they  are  totally  unlike  any  common  liga- 
ment. They  feem  intended  to  give  the  due  inclina- 
tion forward,  and  to  dired  the  uterus  in  its  afcent  in 
pregnancy,  and  accordingly  they  are  not  merely  con- 
denfed  and  unelaftic  cellular  membrane  ; but,  on  the 
contrary,  they  are  compofed  of  fibres,  with  an  inter- 
mixture of  blood-veffels,  fo  that  whilfl  they  keep  a 
degree  of  tenfion  on  the  uterus,  they  yield  and  grow 
not  only  in  length,  but  in  thicknefs  and  ftrength,  as 
the  uterus  afcends  in  the  advanced  pregnancy : they 

t 

pafs  through  the  abdominal  ring,  and  are  attached  to 
the  cellular  membrane  of  the  top  of  the  thigh.  In 
the  gravid  uterus,  both  the  broad  and  the  round  liga- 
ments confiderably  alter  their  pofition,  appearing  to 
rife  lower,  and  more  forward  from  the  womb  than  in 
the  unimpregnated  flate.  This  is  in  confequence  of 
the  greater  increafe  of  the  fundus  of  the  womb,  in  pro- 
portion to  the  lower  part  of  it. 

OF  THE  CAVITY  OF  THE  UTERUS. 


The  cavity  of  the  uterus  is  properly  confined  to  the 
fundus  and  body,  and  takes  a triangular  figure.  In 

the 


1 


OF  THE  WOMB*  233 

the  cervex,  it  is  more  like  a canal,  and  diiFers  elTen- 
tially  from  the  proper  cavity.  A,  the  cavity  of  the  ute^ 
rus  ; B,  the  continued  cavity^  where  it  is  very  narrow 
towards  the  cervex.  C,  the  canal  of  the  cervex^  where 
it  has  an  enlargement  like  a finus.  The  Falopean. 
tubes  going  oif  from  the  cavity  of  the  uterus.  Thefe 
angles  of  the  cavity  admit  no  more  than  a hog’s 
bridle.  The  third  angle,  towards  the  neck,  is, 'of 
courfe,  confiderably  larger.  The  proper  triangular 
cavity  of  the  uterus  is  lined  with  a peculiar  foft  and 
delicate  membrane ; it  is  very  vafcular,  and  the  velfels 
either  open  on  the  furface  naturally,  or  burding  out 
from  time  to  time,  pour  out  the  mendrual  blood. 
The  canal  of  the  cervex  diows  a very  different  furface. 
We  obferve  a prominent  longitudinal  line  on  the  fore 
and  back  part  of  it,  from  which  oblique  and  tranfverfe 
rugse  go  out;  The  furface  is  firmer  and  callous,  and 
lefs  vafcular.  Betwixt  the  rugae  there  are  lacunae, 
which  throw  out  a mucilaginous  fluid  ; and  towards  the 
orifice  we  fee  thefe  larger,  and  fometimes  didinQ:  glan« 
dular  bodies. 

This  peculiar  fhape  of  the  cavity  of  the  womb,  and 
the  hardnefs  and  fmall  degree  of  vafcularity  of  the  lower 
part,  is  of  the  mod  effential  importance.  The  upper 
part,  the  proper  cavity  of  the  womb,  is  prepared  for 
the  reception  and  immediate  adhefion  of  the  ovum, 
when  it  fliall  have  defcended  through  the  Falopean 
tube ; but  the  long  callous  cervex  is  provided,  that 
there  may  be  no  adhefion  to  the  lower  part  of  the 
womb,  and  that  the  placenta  may  not  form  over  the 
orifice  of  the  womb,  for  if  it  fliould,  the  mod  danger- 
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ous  kind  of  flooding  takes  place  on  the  approach  ©f 
labour  from  the  opening  of  the  orifice,  and  the  tearing 
open  of  the  adhefions  of  the  placenta,  before  the 
child  can  be  delivered.  - The  length  of  the  cervex,  and 
the  glandular  flru^ure  of  the  orifice  is  alfo  of  much 
importance  in  fealing  up  the  cavity  of  the  womb  after 
conception,  that  there  may  be  no  longer  communica- 
tion with  the  vagina ; for  this  purpofe,  a vifeid  tena- 
cious mucus  is  poured  out ; but,  on  the  approach  of 
labour,  v^ith  the  foftening  and  relaxation  of  all  the 
foft  parts,  this  adhefion  and  gluing  up  of  the  orifice 

is  diflolved,  and  a more  fluid  fecretion  is  poured 
out. 

From  the  cavity  of  the  v/omb  the  menstrual 
BLOOD  is  difeharged  at  certain  periods,  from  the  time  of 
puberty  to  the  approach  of  old  age,  when  the  fyflem 
is  no  longer  capable  of  giving  nourishment  to,  the 
foetus.  We  lhall  prefently  find,  that  the  fubferviency 
of  menflruation  merely  to  the  preparation  of  the  fur- 
face  of  the  womb  for  the  reception  of  the  foetus, 
though  it  be  a principal,  is  by  no  means  the  foie  end 
of  this  periodical  difeharge. 

It  was  long  difputed  from  what  foufee  the  menflrual 
' difeharge  flowed.  Some  affirmed,  that  it  muft  flow 
from  the  vagina,  and  not  from  the  womb,  becaufe  it 
flowed  fometimes  during  geflation.  This  is  a fad 
which  cannot  be  denied.  I have  attended  a patient 
who  menflruated  during  the  entire  period,  or  to  the 
eighth  month ; and  L have^  often  obferved  ladies  to 
menflruate  at  the  firfl  period  after  conception,  On 
the  other  hand,  we  have  every  proof  of  the  difeharge 
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being  from  the  orifice  of  the  womb.  For  inftance, 
fome  have  obferved  on  difiedtion  of  the  parts  of  wo- 
men dying  during  the  flow  of  menfes,  that  blood  was 
elfufed  under  the  delicate  membrane  of  the  cavity  of 
the  womb.  The  vefiels  there  have  been  obferved  par- 
ticularly turgid,  or  the  whole  furface  of  the  proper 
cavity,  and  efpecially  the  fundus,  fpotted  with  bloody 
effufions.  More  particular  obfervation  has  fhewn,  not 
only  the  mark  of  blood  poured  out  from  the  inner 
furface,  but  that  the  whole  fubftance  of  the  womb  was 
become  thick,  foft,  and  vafcular  * ; and  M.  Littre 
affirms,  that  in  the  body  of  a woman  who  had 'died 
during  menftr nation,  and  with  a conception  in  theFalo- 
pean  tube,  he  found  a layer  of  red  coagulated  blood  | 
upon  removing  which,  he  faw  a number  of  fmall  fora- 
mina which  admitted  briftles  f. 

But  the  bed  and  lead  equivocal  proof  is,  that  which 
has  been  repeatedly  obferved  in  the  inverfion  of  the 
womb,  when  the  inner  furface  has  been  turned  out 
after  labour,  and  has  remained  thus  inverted,  and 
protruding  from  the  external  parts,  for  then  the  men- 
ftrual  blood  has  been  feen  to  didil  frorn  the  furface  of 
|he  cavity  of  the  uterus^ 

PF  THE  BLOOD-VESSELS  ©I  THE  WOMB. 

Thefe  are  four  large  arteries  which  fupply  the  fydem 
of  the  womb,  apd  four  large  veins  which  return  the 
blood. 


^ The  authorities  upon  this  fubjed  are  Spigelius,  Morgagni, 
Littrc^  Mouriceaux,  Winflow,  Sympfon. 
d This  might  have  been  an  early  abortion,  or  perhaps  the 
decidua  which  it  is  faid  is  fometimes  formed  at  the  pienftrual 
period. 
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The  SPERMATIC  ARTERIES  come  down  from  the 
aorta  itfelf,  or  from  the  renal  or  capfular  arteries. 
The  fpermatic  artery  taking  a waving  direction,  be- 
comes tortuous  in  a mod  remarkable  degree  as  it  ap- 
proaches the  uterus,  it  is  diftributed  to  the  Falopean 
tube,  the  ovarium,  but  chiefly  to  the  body  and  fundus 
of  the  uterus,  where  it  forms  remarkable  anaftamofes 
with  the  artery  of  the  other  fide. 

The  LOWER  ARTERY the  UTERINE  ARTERY, 

comes  in  general  from  the  hypogaftric  artery,  takes 
alfo  a ferpentine  courfe,  and  is  diflributed  to  the  va- 
gina, and  the  lower  part  of  the  uterus,  and  inofculates 
largely  with  the  other  veflTels,  both  in  the  uterus,  and 
by  particular  branches  on  the  fide  of  the  uterus. 

In  the  fird  place,  it  appears,  that  this  copious  fup- 
ply  of  veflels  to  the  uterus,  from  four  different  fources, 
is  a provifloii  that  the  womb  and  fecundines  fiiall  not 
by  any  accident  of  pofition,  or  by  the  progrefs  of  la- 
bour, and  the  confequent  comprefiion  of  one  or  both 
the  lower  veffels,  be  deprived  of  their  due  fupply  of 
blood.  Again,  their  tortuous  forms  give  proof  of 
their  occafional  greater  activity,  that  they  admit  of  a 
peculiar  and  local  adtion  during  menftruation,  and 
that  the  blood  will  move  more  languidly  when  the 
flimulus  of  the  womb  has  ceafed.  It  is  alio  a provifion 
for  the  growth  and  increafe  of  the  womb,  and  the 
fupply  of  nourifhment  to  the  ovum.  And  that  an  in- 
creafed  activity  in  a part  mud  be  fupplied  by  a more 
tortuous  form,  as  well  as  an  enlargement  of  the  calibre 
of  the  vedels,  is  in  a particular  manner  illudrated  by 
the  change  which  takes  place  in  thefe  veffels  during 
pregnancy.  For  they  become  in  a much  more  remark- 
able degree  tortuous  and  enlarged. 
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.The  fubftance  of  the  uterus  is  faid  to  be  fpongy  and 
compadl,  which,  though  it  is  a feeming  contradidion 
m words,  does  yet  realiy  convey  an  idea  of  the  eifeds 
of  its  copious  intertexture  of  veffels.  Some  have  faid^ 
(as  Moriceau,)  that  by  pregnancy  the  womb  is  diftend- 
ed,  and  grows  thinner : others,  that  it  growls  thicker, 
as  Daventer : and  others  again,  as  Smellie,  alfert, 
that  it  continues  of  its  natural  thicknefs.  Thefe  affer- 
tlons  are  none  of  them  perfedly  corred  : for  the 
womb  is  not  diflended  by  the  growth  or  the  fetus 
and  membranes,  but  grows  with  them.  Again,  that 
the  fubftance  of  the  womb  grows  in  a remarkable  de- 
gree, is  true,  but  ftill  when  diftended  by  the  waters  in 
the  laft  months  of  pregnancy,  its  w^alis  are  thinner 
than  in  the  unimpregnated  ftate.  Thus,  wdien  it  has 
been  cut  in  the  living  body,  upon  the  approach  of 
labour,  in  the  Csfarean  fedion,  I have  obferved  it, 
not  more  than  a quarter  of  an  inch  in  thicknefs,  even 
at  the  part  to  which  the  placenta  adhered.  When  I 
have  difleded  the  womb'  after  a tedious  labour,  the 
v/aters  difcharged,  but  the  head  wedged  in  the  pelvis, 

I have  found  it  conftderably  thicker.  And,  laftly,  in 
the  full  cantradion  of  the  womb,  after  expelling  the 
fetus  and  placenta,  (for  example,  in  rupture  of  the 
womb,-  where  the  child  and  placenta  had  been  forced 
amongft  the  bowels,  and  the  woman  foon  after 
died,)  I found  the  walls  of  the  womb  aboj^t  three 
quarters  of  an  inch  in  thicknefs. 
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OF  THE  OVARIA. 

The  OVARIA,  are  two  oval  bodies,  which  are  fuf- 
pended  in  the  broad  ligament  behind,  and  a little  be- 
low the  Falopean  tubes : while  they  have  an  oval 
figure,  they  are  fomewhat  flattened.  By  cutting  out 
the  ovarla,  the  animal  lofes  the  power  of  conceiving, 
and  deflre  is  extinguiflied ; they,  therefore,  beftow 
what  is  efiential  to  generation  upon  the  part  of  the  fe- 
male. In  vague  fpeculations  on  the  fubje^l  of  genera- 
tion, they  were  fuppofed  to  prepare  a female  femen  ! 
but  more  particular  examination  demonftrates,  that 
they  confift  of  vefTicles,  which  are  ova ; but  how  far 
incomplete,  or  in  what  eflential  circumftance  requiring 
the  approach  of  the  male,  is  not  determined. 

When  we  hold  the  fedion  of  the  ovarium  betwixt 
the  eye  and  the  light,  we  fee  a great  many  pellucid 
vefflcles ; and  if  we  examine  the  ovarium  of  an  ani- 
mal killed  in  full  health,  and  particularly  in  the  fea- 
fon,  we  ftiall  obferve  thefe  ova  to  be  in  all  varieties  of 
ftates  of  preparation  for  impregnation.  Some  fmali 
and  pellucid,  and  yet  only  difcernable  in  the  thick 
outer  coat,  by  having  a degree  of  greater  tranfpa- 
rency  others,  which  have  taken  a flight  tinge  of 
bloody  colour  from  veflTels  flriking  into  them ; and  if 
the  fedion  be  made  after  a minute  injedion,  the  vefli- 
cles  will  be  feen  coloured  in  the  proportion  of  their 
maturity  I fome  without  a fpeck  of  colour  j others 
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tinged ; one  or  two  loaded  with  injeflion ; and  fome 
vafcular,  and  particularly  prominent. 

In  very  young  girls,  the  fubftance  of  the  ovarium 
IS  whitiih,  and  very  foft ; the  furrounding  membrane 
is  thicK  5 and  the  round  corpufcles  fcarcely  difcernable; 
and  no  irregularities,  nor  any  of  thofe  bodies  called 
corpora  lutea,  are  to  be  feen  on  the  furface.  But  as 
the  girl  advances  in  years,  the  little  vefficles  begin  to 
appear,  and  when  about  ten  years  of  age,  or  juft  be- 
fore menftruation,  the  ovarium  is  full  of  ova  of  vari- 
ous fizes,  and  fome  of  them  more  matured,  and  form- 
ing an  eminence  upon  the  furface.  In  the  adult  wo- 
man,  the  fubftance  of  the  ovarium,  which  appeared 
as  an  uniform  homogeneous  mafs  in  the  fcetus,  is  be- 
come a cellular  and  vafcular  bed,  giving  nouriftment 
to  thofe  numerous  veflels  or  ova.  Before  impregna- 
tion can  take  place,  there  muft  be  a certain  ftate  of 
preparation  of  the  ovaria,  without  which  the  approach 
of  the  male  effeas  no  change  in  the  uterine  fyftem. 
The  lower  animals  having  their  feafons,  and  thefe  fea- 
fons  being  a ftate  of  preparation  for  the  male,  impreg-» 
nation  follows  the  copulation  with  much  certainty: 
but,  in  woman,  fuch  a periodical  revolution  in  their 
fyftem,  and  inftinaive  deftres,  would  but  ill  accord 
with  that  fuperiorty  in  attributes  of  the  mind,  which 
diftinguilh  us  in  the  fcale  of  beings.  But  women  alfo 
fufFer  fuch  an  occafional  excitement  in  the  uterine 
f^'ftem,  though  unaccompanied  with  defires,  which 
preferves  the  womb  in  a ftate  of  preparation  for  the  re- 
ception of  the  ovum,  and  the  ovaria  in  a ftate  of  pre*^ 
paration  for  impregnation.  This  is  the  effed  of  men- 
ftruation. 

R 2 


OF 


240- 


OP  the 


OF  PUBERTY. 

j * 

Authors  have  long,  with  many  expreffions  of  fuF® 
prize,  laboured  to  affign  a caufe,  or  frame  a theory 
for  the  explanation  of  thofe  changes  which  we  obferye 
in  woman  at  the  age  of  puberty  : and  generally,  in 
their  theories,  they  have  connecled  with  thefe  changes 
the  monthly  and  periodical  difcharges  of  blood  from 
the  uterus,  which  commences  with  puberty.  T.hefe 
■theories  have  been  founded  in  general,  on  principles  re- 
mote from  the  laws  of  a living  fyftem.  At  this  period 
of  puberty,  the  whole  frame  is  expanded  into  the  full- 
nefs  of  feminine  beauty ; the  breads  rapidly  increafe, 
and  are  matured  ; the  parts  of  generation  are  enlarged; 
the  hair  of  the  pubis  grows,  and  the  menfes  flow.  In 
explanation  of  thefe  changes,  theoritical  conjeflures 
after  this  model  have  been  entertained.  About  this 
time  the  growth  of  the  body  begins  confiderably  to  di- 
minifli,  and  the  blood  finding  eafy  admittance  into  the 
completed  vifcera  is  prepared  in  greater  quantity,  the 
appetite  being  now  very  fharp  in  both  fexes,  a plethora 
confequently  follows.  In>  the  male  it  vents  itfelf  fre- 
quently by  the  nofe,  from  the  exhaling  veflels  of  the 
pituitary  membrane  being  dilated,  &c. ; and  now  the 
femen  firil  begins  to  be  fccreted,  and  the  beard  to 
grow.  But,  in  the  female,  the  fame  plethora  finds  a 
more  eafy  vent  downwards,  being  that  way  directed, 
partly  by  the  weight  of  the  blood  itfelf  to  the  uterine 
veflels,  now  much  enlarged,  of  a foft  fleecy  fabric, 
feated  in  a loofe  hollow  part,  with  a great  deal  of  cel- 

/ lular  fabric  interfperfcd,  which  is  very  yielding  and 
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'fticculent,  as  we  obferve  in  the  womb:  for  thefe 
caufes,  the  veflels  being  eafily  diflenfible^  the  blood 
finds  a more  eafy  paflage  through  the  very  foft  fleecy 
exhaling  veffels  which  open  into  the  cavity  of  the  ute-s- 
rus,  as  being  there  lefs  refifted  than  in  its  return  by  the 
veins,  or  in  taking  a courfe  through  any  other  part ; 
becaufe,  in  females,  we  obferve  the  arteries  of  the  head 
are  both  fmaller,  in  proportion,  and  of  a more  firm  re- 
fifling  texture.  The  return  of  the  fame  is,  therefore, 
more  flow,  both  becauTe  the  flexures  of  the  arteries, 
from  the  increafed  afflux  of  the  blood,  become  more 
ferpentine  and  fit  for  retarding  the  blood’s  motion  *■, 
and  likewife,  becaufe  it  now  returns  with  difficulty 
through  the  veins.  The  blood  is  therefore  firfl:  col- 
kdfed  in  the  veflels  of  the  uterus ; ' next,  it  is  accumu- 
lated in  the  arteries  of  the  loins,  and  the  aorta  itfelf, 
which  urging  on  a new  torrent  of  blood,  augments 
the  force  fo  far  as  to  difcharge  the  red  blood  into  the 
ferous  veflels,  which  at  firfl:  tranfmit  an  increafed 
quantity  of  warm  mucus,  afterv/ards  a redifli  coloured 
ferum,  and  by  fuffering  a greater  difienfion,  they  at 
lafl:  emit  the  red  blood  itfelf.  The  fame  greater  im- 
pulfe  of  blood  determined  to  the  genitals,  drives  out 
the  hitherto  latent  hairs,  increafes  the  bulk  of  the  cli- 
toris, dilates  the  cavernous  plexus  of  the  vagina,  and 
whets  the  female  appetite  to  venery, 

We  cannot  give  implicit  truft:  to  fuch  fpeculation, 
we  cannot  believe  in  this  plethora,  produced  by  the 
diminilhed  growth  of  the  limbs  j neither  can  we  be- 

^ I have  fhown  that  the  tortuous  arteries  always  form  a pro- 
vifion  for  the  occafional  increafo  of  the  adlion  and  acceleration  oi 
the  blood. 
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lieve  that  congeftlon  and  plenitude  is  produced  in  the 
female  fyfteni,  from  the  deficiency  of  perfpiration,  from 
their  more  lax  and  weaker  folids  compared  with  man, 
from  their  indolent  and  fedentary  life  : for  fads  are  in 
aired  contradidion.  The  growth  and  completed 
fundion  of  parts  at  this  particular  age,  is  not  to  be 
plained  by  any  theory  fo  partially  applicable ; during 
almoil  every  period  of  life,  there  are  fimilar  changes 
taking  place  in  fome  one  part  of  the  body.  Parts  lie 
dormant,  and  are  ftationary  in  their  growth,  which  at 
a particular  and  dated  age  of  the  animal,  enlarge  and 
develope  themfelves  by  a new  and  invigorated  adion. 
Obferve  how  different  the  proportions  of  the  foetus 
are  from  thofe  of  the  adult.  We  fee  nature  careful  to 
perfed  certain  parts,  as  the  head  and  liver,  at  an  early 
period.  We  fee  during  early  childhood  how  the  parts 
fhoot  out,  and  evolve  in  due  proportion.  We  fee 
parts  which  were  large  in  the  fetus  lofe  their  prepon- 
derance : we  fee  others,  which  ferved  fome  purpofe  in 
the  fetal  fyftem,  gradually  ftrink  and  difappear,  be- 
caufe  they  have  no  longer  the  ftimulus  to  adion  in 
the  circle  of  connedions  which  take  place  in  the  adult 
fyftern.  We  find  other  parts,  as  the  teeth,  for  ex- 
ample, lying  long  within  the  jaw,  inflead  of  proceed- 
ing with  a gradual  and  continual  enlargement,  fud- 
denly  rifing  at  certain  dated  periods  from  their  embryo 
date,  and  enlarging  and  puffing  up  through  the 
gums,  when  it  becomes  fit  that  the  child  ffould  take 
more  folid  food  than  the  mother’s  milk.  So  the 
fecond  fet  of  teeth,  in  a more  particular  manner,  lie 
quite  ftationary  in  their  growth  within  their  little  facs, 
yet  quickly,  at  ftated  periods,  they  increafe,  the  ena- 
mel 


OF  THE  WOMB. 


243 


mel  is  formed,  and  they  rife  above  the  gum.  There 
is  an  infinite  number  of  fuch  changes  depending  upon 
the  fame  laws  of  the  ceconomy,  and  not  different  from 
thofe  which  controul  the  grov/th,  and  dired:  the  fhape 
of  parts.  They  depend  upon  certain  laws  of  the  con- 
ftitution,  v/hich  give  an  excitement  to  certain  parts,  at 
Hated  periods,  and  which  no  theory  partially  applica- 
ble will  explain.  There  is  a feries  in  which  the  parts 
of  an  animal  body  are  matured,  and  a fucceflion  in 
which  the  fundions  are  brought  to  maturity  : and  in 
the  female  conflitution,  there  are  laws  determining  an 
adion  upon  the  womb  and  breafis,  and  all  parts  fub- 
fervient  to  conception  and  the  nouriihment  of  a foetus  ; 
at  that  period  when  the  woman  is  arrived  at  the  age 
fit  to  take  upon  her  the  patt  of  a mother. 

OF  MENSTRUATION. 

Under  this  head,  I fhall  confine  niyfelf  to  fuch  a 
general  view  of  the  fubjed,  as  is  neceffarily  conneded 
with  the  peculiar  fundions  we  are  now  endeavouring 
*to  comprehend. 

Menftruation  is  a (late  of  preparation  for  concept 
tion.  When,  therefore,  the  menfes  flow  at  the  na« 
tural  periods,  and  in  due  quantity,  it  is  a fign  that  • 
the  wom;5n  may  conceive,  and  that  her  fyflem  is  fit 
for  the  fupport  and  nouriihment  of  a child.  It  is  a 
general  affedion  of  the  fyflem,  which  has  a tendency 
to  relieve  itfelf  by  a topical  adion,  by  the  excited  ac- 
tion of  the  uterine  fyflem  ; and  this  excitement  of  the 
uterine  fyflem  is  the  end  which  nature  is  accom- 
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^plifliing.  To  explain  this,  I may  be  allowed  to  take 
a fhort  preliminary  view  : each  particular  organ  or  vif- 
cus,  v/hilft  it  has  its  connections  with  the  general  fyf» 
tem,  is,  in  truth,  a fyftem  within  itfelf,  having  its  pe- 
culiar functions,  fyinpathies,  and  even  vafcular  ac- 
tion, in  a certain  degree,  independently.  V/ere  not 
this,  in  feme  meafure  the  cafe,  we  fhould  fee  no  local 
difeafe  or  topical  adlion  ; and  no  vafcular  aflion  could 
be  for  a moment  ftationary  and  confined  to  one  part. 
The  body  would,  indeed,  be  then  only  one  great  hy^ 
draulic  machine.  But  while  the  feveral  parts  have  the 
property  of  being  excited  feparately  to  an  accelerated 
adtion,  they  are  actuated  by  remote  fympathies,  and 
by  thefe  fympathies  and  relations,  is  the  whole  fyftem 
in  a great  meafure  fupported. 

Before  menflruation  commences,  there  is  a preced- 
ing indifpofition,  and  fymptoms  indicating  a conllitu- 
tional  affedlion.  And  thefe  complaints  are  ufually 
more  fevere  in  the  firfl,  than  in  the  fubfequent  periods. 
The  general  revolution  in  the  fydem  begins  to  accu- 
mulate its  adlion  towards  the  womb,  and  thofe  fymp- 
toms ufually  accompanying  uterine  irritation,  fhow 
how  far  it  is  affedfed,  and  in  a little  time  the  menfes 
fiow.  Now,  I conceive,  the  flow  of  the  menftrual 
blood,  to  be  not  the  end  which  nature  is  here  labour- 
ing to  accomplifh,  but  the  means  of  allaying  the  ex- 
cited hate,  of  the  uterine  fyflem  after  the  objedf  is  ac- 
complifhed.  It  is  not  the  difeharge  of  a few  ounces 
of  blood  which  relieves  the  fyftem  ; for  drawing  blood 
fimply  will  not  do  it  ^ but  it  is  the  excited  adfion  of 
the  uterine  fyflem  which  relieves  the  general  diflrefs, 
and  that  topical  adtion  has  full  relief  in  the  menflrual 
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difcharge.  General  and  topical  plethora  are  terms 
which  have  been  of  great  fervice  in  explaining  this 
periodical  change  in  the  female  fyftem,  but  the  ftate 
of  mere  fullnefs,  has  little  effefl  either  on  the  conftitu- 
tional  or  topical  change.  Even  in  the  exhaufted  and 
debilated  (late  of  the  fyftem,  when  menftruation  ceafes 
from  the  want  of  energy  and  power  in  the  vafcular 
fyftem,  (till  there  remain  the  fame  laws  governing 
the  fympathies,  and  relations  of  the  feveral  parts ; 
and  although  they  are  feebly  and  imperfedly  excited, 
they  give  rife  to  accumulated  diftrefs  at  the  period  in 
which  the  menfes  Ihould  flow. 

There  is  more  general  diftrefs  at  puberty,  and 
when  the  menfes  firfl  flow ; but  afterwards,  when 
the  periodical  a6lion  and  difcharge  is  eftablifhed,  there 
is  little  or  no  previous  mdifpofition. 

With  regard  to  vicarious  h^morrhagy  from  remote 
parts  of  the  body,  fome,  whofe  opinion  L greatly  value, 
do  not  confider  them  as  deviations  of  the  menfes.  At 
all  events,  from  what  I have  feen  of  fuch  h^morr- 
hagies  (tumors,  for  example,  difcharging  blood  at 
the  menftrual  periods),  I would  obferve,  that  there 
is  an  excitement,  throbing,  and  diftenfion,  previous 
to  the  difcharge  of  blood,  which  confirms  me  in  the 
potion  of  the  necefTity  of  a counter  excitement  and 
adlion,  as  well  as  the  difcharge  of  blood,  being  necef- 
fary  to  make  a derivation  from  the  uterine  vefTeis.  It 
is  by  difledion  alone  that  we  can  form  an  eftablifhed 
opinion  regarding  the  final  ufeof  the  periodical  return 
of  the  menfes. 

By  difledion  we  come  to  the  knowledge  of  the 
ppfl:  effential  fads,  la  the  firfl:  place  it  is  found,  that 
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the  ovaria,  and  their  veffels,  partaking  of  the  general  ex- 
citement of  the  fpermatic  arteries,  are  enlarged,  full  of 
blood,  and  with  every  figa  of  iiicreafed  adion.  We 
find  alfo,  that  the  ovaria  are  matured  and  brought  to 
pubulate,  and  almoft  to  ftart  from  their  invefling* 
membranes.  Again,  when  we  attend  to  the  womb, 
we  find,  that  thefe  are  marks  of  its  whole  vafcular 
fyftem  being  roufed  to  adion.  It  has  become  laxer  in 
its  texture,  and  there  is  a change  fimilar  to  what  takes 
place  in  the  hrft  ftage  of  pregnancy,  but  lefs  in  degree^ 
The  velTels  on  the  inner  furface  of  the  womb  have 
been  influenced  by  an  adion  fimilar  to  inflammation, 
and  it  is  aflerted,  that  even  the  decidua  is  fometimes 
formed.  Thus,  while  the  ovaria  are  ripened  to  that 
degree  of  maturity,  which  prepares  them  for  impreg- 
nation, the  furface  of  the  womb,  and.  its  whole  v^fcu- 
lar  fyftem,  is  preferved  in  a flate  of  preparation  for 
the  adhefion  of  the  ovum,  when  it  fliall  have  defcended 
through  the  Falopean  tube.  I conclude  that  in  con- 
fidering  this  fubjed  of  menftruation,  the  mere  circum- 
llance  of  the  difcharge  of  blood  has  been  too  much  at- 
tended  to,  while  thefe  other  more  eflential  circum- 
ftances  have  been  negleded. 

It  is  not  eafy  to  determine,  fays  Haller,  either  in 
this,  or  in  any  other  fpontaneous  hgemorrhagy,  from 
what  kind  of  veflTels  the  blood  flows.  From  the  cir- 
cumftance  of  the  hsemorrhoidal  difcharge,  which  cer- 
tainly is  from  veins,  and  from  the  lochia,  .which  is  ge- 
nerally fuppofed  to  be  a difcharge  from  the  venous 
finufes  of  the  v/omb  after  delivery,  we  have  the  argu- 
ment of  analogy,  that  in  menflruation  alfo  it  is  a ve- 
nous difcharge.  This  opinion  is  further  confirmed 
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from  ftagnant  blood  being  found  in  the  uterine  veins 
of  women  dying  during  the  flow  of  the  menfes,  and 
orifices  being  obferved  larger  than  could  well  be  fup® 
pofed  to  be  the  extremities  of  arteries. 

I would  fay,  that  it  is  little  probable  that  fpontane- 
ous  hasmorrhagy  proceeds  from  the  rupture  of  the 
extreme  arteries,  becaufe  it  is  the  adivity  of  the  ar» 
teries  which  caufes  the  hasmorrhagy  ; and  becaufe  this 
activity  is  the  exertion  of  a mufcular  force,  and  the 
exertion  of  a mufcular  fibre  never  is  fuch  as  to  tear 
the  fibre  itfelf.  On  the  other  hand,  v/e  obferve  that 
it  is  the  neceffary  confequence  of  an  increafe  of  the 
action  of  arteries,  that  the  correfponding  veins  dilate, 
and  feem  to  fuffer  a force  of  diflenfion  proportioned  to 
their  increafed  activity.  We  muft  not  forget  that 
many  are  of  opinion,  that  the  menftrual  blood  flows 
from  the  exhaling  arteries.  This  opinion  mufl  red: 
upon  argument,  and  not  fa^ls,  unlefs  the  affertion 
of  Raauw  be  taken  as  proof,  that  he  could  diftin« 
guifh  their  mouths ; or  that  of  Mebomius,  who  faid 
he  introduced  bridles  into  them.  That  anatomifts 
have  introduced  bridles  into  pores,  or  foramina,  it 
would  be  ungracious  to  doubt,  but  that  thefe  were  the 
orifices  of  exhaling  arteries,  is  difficult  to  believe.  I 
rather  imagine,  that  there  is  a provifion  for  this  eva- 
cuation in  pores,  or  foramina,  in  the  extreme  veins  on 
the  vafcular  inner  furface  of  the  womb. 

Ff6m  the  confideration  of  the  caufe  of  mendruation, 
as  I have  conceived  it,  from  the  fymptoms  which 
proceed  and  accompany  it,  and  from  the  effed  attri- 
butable to  the  mendruai  aftion  on  the  uterine  fydem, 
we  cannot  confider  it  as  a mere  evacuation  of  blood, 
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but  rather  as  of  the  nature  of  a critical  difcharge  re- 
lieving the  fymptoms  which  preceded  it.  With  re- 
gard to  the  opinion  of  its  being  a fecretion,  we  mud 
fird  know  -accurately  what  is  meant  by  the  term.  If 
thofe  who  fuppofe  the  mendrual  blood  a fecretion 
mean  only,  that  the  blood  is  occafionally  changed  by" 
the  adion  of  the  veffels  of  the  womb.  I fhould  will- 
ingly acquiefce  in  their  opinion,  for  even  during  the 
bleeding  from  the  arm  by  the  lancet,  or  from  a com- 
mon wound,  the  blood  is  altered  in  the  fpace  of  the 
few  minutes  during  which  it  flows ; and  before  the 
flnal  flopping  of  a common  hsemorrhagy,  there  is  a 
change  in  the  properties  of  the  effufed  blood. 

When  there  is  an  unufual  fource  of  irritation  in  the 
womb,  added  to  the  natural  and  periodical  excite- 
ment of  the  parts,  the  menfes  become  more  profufe, 
they  lad  for  a longer  period,  the  time  of  their  inter- 
miflion  is  (hortened,  and,  in  the  end,  from  feme  dif- 
cafes  of  the  womb,  there  is  a perpetual  oozing  of 
blood,  which  debilitates  the  woman,  and  dedroys  her 
conditution,  or  there  is  fudden  and  profufe  difcharge 
with  coagula,  unlike  the  ufual  evacuation. 


. OF  THE  CHANGE  PRODUCED  BY  THE  UNION  OF 

THE  SEXES. 

t 

In  confidering  thofe  changes  produced  on  the  ova- 
rla  and  womb  by  impregnation,  we  mud  have  recourfe 
to  analogy  in  the  fird  indance.  By  attending  to  the 
changes  produced  in  vegetables,  and  the  lower  animals, 
we  may  be  enabled  to  comprehend  ^fome  of  the 

changes 
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changes  In  the  female  organs  confequent  upon  con- 
ception, and  which  we  might  not  other  wife  be  enabled 
to  underhand. 

We  fee  that  vegetables  propagate  their  branches  in 
'gvery  refped:  like  the  parent  trunk.  We  fee  in  the 
autumn  the  bud  lodged  in  the  axilla  of  the  leaf,  and 
obferve  it  pafs  through  the  winter  in  a kind  of  dormant 
hate  ; but  when  it  is  influenced  by  the  returning  heat 
of  the  fpring,  it  flioots  out  to  full  maturity.  This 
growth  is  a natural  power  of  propagation,  and  increafcj, 
marked  by  no  very  peculiar  circumftance,  yet  bearing 
a ftrong  analogy  to  the  produ6lion  of  the  feed. 

In  the  formation  of  the  fruit  of  the  fame  tree,  we 
lee  a more  complicated  provifion  for  the  propagation 
of  the  plant.  We  find  that  although  the  feed  appears 
to  be  formed  by  the  natural  growth  of  the  part  like 
the  bud,  yet  before  it  becomes  prolific,  and  capable 
of  growing,  and  arriving  at  maturity,  it  muh  be  in- 
fluenced by  circurahances  fimilar  to  the  union  of  the 
fexes  of  animals ; that  its  poWer  of  reprodud:ion  de- 
pends upon  the  reciprocal  a6lion  betwixt  the  parts  of 
the  fame  plant,  or  by  the  approximation  of  male  and 
female  plants. 

Between  the  formation,  maturity,  and  impregnation 
of  the  feed  of  plants,  and  thofe  of  the  ova  of  animals^ 
there  is  a clofe  analogy.  The  feed  is  formed  and  ma- 
tured while  attached  to  the  parent  plant  5 but  the 
veflels  of  the  plant  having  completed  this  operation, 
Ihrink  from  their  conneflions  with  the  feed,  leaving 
it  ’With  its  little  fydem  of  veflels  complete,  and  with  a 
kind  of  imperfecl  life,  which  may  be  confidered  as 
analogous  to  a dormant  ftate.  This  imperfed  life,  or 
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perhaps  a ftate  merely  capable  of  being  excited  Into 
life  and  motion,  continues  for  the  winter  feafon,  or 
for  a longer  period. 

The  flower  of  plants  follcits  the  fluids  to  the  feed, 
as  the  influence  of  the  leaf  cherilhes  the  bud  in  the 
axilla.  T.he  pulp  of  the  fruit  is  probably  a provifion 
of  the  fame  kind,  or  when  it  ihas  fallen,  to  lay  the 

foundation,  by  its  decay,  of  a foil  fulted  to  the  tender 
plant. 

In  the  feed  itfelf,  we  have  much  to  admire.  We 
find  it  incafed  in  a ftrong  hulk,  or  fliell,  which  is  in 
general  provided  with  a porous  part  ready  to  imbibe 
the  moifture  of  the  ground.  In  the  nut  within  the 
outer  fliell,  there  is  a foft  fpongy  fubftance,  which,  re- 
ceiving the  moifture,  fwells  and  burfts  up  the  fhell, 
and  relieves  the  feed.  The  kernel  of  the  nut  is  then 
like  a common  feed,  it  has  begun  to  vegetate,  and 
thefe  are  the  parts  which  form  the  fyftem  of  its  oeco- 
nomy.  The  principal  part  of  the  feed  conflfts  of  al- 
buminous matter  for  the  fuppiy  of  the  nourifhment  to 
the  embryo  plant,  fo  as  to  prolong  its  ftioots,  and  to 
fend  down  its  roots  into  the  earth.  The  little  embryo 
plant  lies  complete  in  all  its  parts,  betwixt  the  lobes  of 
albuminous  matter,  in  a ftate  of  torpor,  or  in  which 
the  operation  of  the  living  principle  is  fufpended. 
From  the  embryo  plant  there  extends  into  the  albumi- 
nous matter  of  the  feed  veflels,  or  tubes,  inadlive,  but 
ready  on  the  fuppiy  of  heat  and  moifture,  to  abforb 
the  nutritious  matter  of  the  albumen,  and  minifter  to 
the  increafe  of  the  embryo  plant. 

Now  the  root  of  the  little  plant  fprouts  from  the 
feed,  and  has  a tendency  to  ftrike  into  the  ground, 

and 
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and  the  bud  rifes  to  the  furface  towards  the  Hght,  and 
the  influence  of  the  atmofphere. 

We  fee  in  this  inftance,  that  the  operation  of  the 
fyflem  of  tubes  of  the  embryo  plant  in  the  albumen 
was  merely  fufpended,  that  upon  the  feed 'being  put 
into  the  ground,  the  heat  and  moifture  promote  the 
germination,  by  driving  the  nutritious  matter  of  the 
albuments  to  the  embryo  plant.  In  the  firfl:  ftage  of 
this  change,  the  matter  abforbed  by  the  veffels  of  the 
albumen  fupply  that  nourifliment,  which  afterwards  is 
conveyed  from  the  root  ftriking  into  the  earth,  and 
from  the  leaves  abforbing  from  the  atmofphere.  And 
when  the  roots  have  ftruck  into  the  earth,  and 'the 
nrft  leaves  rife  upon  the  furface,  the  lobes  of  the  al- 
bumen  are  exhaufted  and  fade,  or  rife  up  in  form  of 
leaves,  (till  cherilhing  the  tender  plant. 

When  we  come  accurately  to  examine  the  fituation 
of  the  embryo  in  oviparous  animals,  we  fhall  And  the 
fame  provifion  for  the  nourifliment  and  growth  of  the 
young  animals,  independent  of  external  circumflances^ 
nourifliment  prepared  for  it  until  it  fiiall  be  enabled  to 
gain  ftrength  to  feed  itfelf. 

The  manner  in  which  an  egg  is  formed  is  this : The 
yolk,  with  its  delicate  membranes,  are  formed  in  the 
ovarium  of  the  hen.  The  ovarium  is  placed  on  the 
back-bone,  innumerable  yolks  are  feen  gradually 
formed,  and  fucceilively  increaiing  in  fize.  When 
they  are  matured,  they  are  of  the  full  fize  we  fee  them 
in  the  perfect  egg ; they  are  furrounded  with  a delicate 
Vv^eb  of  membranes,  extremely  vafcular,  which  burfls 
when  they  are  mature  and  impregnated,  and  then  they 
fail  into,  or  are  grafped  by  the  infundibulum,  or  what 
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anfwers  to  the  Falopean  tubes  in  woman  and  quad^ 
Tupeds.  While  yet  in  the  egg-bed,  the  cicatricula,  or 
embryo,  is  feen  to  be  included  in  its  membranes,  upon 
the  furface,  or  in  the  membrane  of  the  yolk  5 as  the 
yolk,  and  the  imbibed  cicatricula,  paffes  through  the 
uterus,  the  yolk,  in  a moft  curious  way,  has  the  ad- 
dition of  the  other  part  of  the  egg.  The  uterus  of  a 
bird  is  not  like  that  of  other  quadrupeds  or  viviparous 
animals,  fimply  for  the  reception  of  the  ovum  ; but  it 
is  long  and  convoluted  like  the  intelHnes.  And  the 
yolk,  as  it  drops  into  the  upper  part  of  it,  collefts  as 
it  pafles  alongft  the  uterus,  the  white  of  the  egg,  which 
is  a fecretion  from  it.  As  it  proceeds  downwards,  it 
receives  the  membranes  of  'the  white,  and  before  it  is 
excluded,  it  is  coated  with  the  fliell  to  preferve  it  from 
injury  when  it  fhall  be  dropt  from  the  hen.  In  the 
fully  formed  and  incubated  egg  this  is  the  fituation  of 
the  parts.  Under  the  fheil  is  a membrane  which  in- 
vefts  the  whole  parts,  but  leaves  a fpace  containing 
air  in  the  greater  end  betwixt  it  and  the  fheil.  Within 
this  membrane  the  glarry  white  of  the  egg  is  contained, 
and  within  the  white  or  albuminous  matter  is  the  yolk. 
Under  the  membrane  of  the  yolk,  there  is  a fmall  fpot 
of  a lighter  yellow  than  the  yolk.  This,  upon  exami- 
nation is  found  to  be  a veflicle,  and  within  it  we  fee  a 
lefTer  circle  formed  by  an  inner  veflicle : this  is  cica- 
tiicula,  and  within  this  the  rudiments  of  the  chick  are 
contained.  We  may  obferve,  that  the  yolk  is  fpeci- 
fically  lighter  than  the  white  j again,  it  is  fixed,  towards 
the  two  extremities  of  the  egg  to  the  albumen,  or 
white,  by  the  chalaza.  Thefe  are  like  twilled  cords, 
which  arife  from  the  yolk,  and  expand  in  the  white, 
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fo  that  they  take  a pretty  fir  in  bold  on  its  tenacious 
fubftance.  Thefe  chalaza  are  not  fixed  Id  the  yolk  in 
its  axis,  but  to  the  fide,  fo  that  the  buoyancy  of  the 
yolk  keeps  it  revolving  as  the  egg  is  turned,  fo  as  al- 
.ways  to  prefent  the  cicatricula  to  the  upper  part  of  the 
egg,  in  whatever  way  ir  is  placed  ; coniequently  it  is 
always  contiguous  to  the  body  of  the  hen^  fo  as  imme- 
diately to  receive  the  influence  of  the  maternal  heat. 
By  incubation,  the  principle  of  life  in  the  chick  and 
Its  membranes  is  roofed,  and  the  flr(i  percepnole 
change  appears  in  little  bloody*  flreaks,  which,  running 
together,  form  a circle  of  vefleis,  and,  which,  are  feen  to 
terminate  in  the  umbilicus  of  the  chick. 

This  vafcular  circle,  the  mou  beautiful  appearance 
of  any  in  the  ceconomy  of  animals,  ought  to  be  parti- 
cularly explained,  In  Mr.  Hunter’s  book  .treating  of 
the  blood,  there  is  a plate  which  reprefents  the  embryo 
of  the  chick  in  the  incubated  egg,  at  three  different 
ftages  of  its  formation,  beginning  with  the  earliell  vi- 
fible  appearance  of  diflindl  organization. —The  pre- 
parations from  which  thefe  figures  are  taken,  form 
part  of  a complete  feries  contained  in  Mr.  Hunter’s 
GolltCtion  of  comparative  anatomy.  — They  are  meant 
to  illuflrate  two  pofitions  laid  down  in  his  work,  viz. 
that  the  blood  is  formed  before  the  vefleis,  and  when 
coagulated,  the  vefleis  appear  to  rife  ; that  when  new 
vefleis  are  produced  in  a part  they  are  not  always  elon- 
gations from  the  original  ones,  bur  vefleis  * newly 
formed,  which  afterwards  open  a communication  with 
the  original. 

This  to  me  Teems  an  idea  founded  on  a very  limited 
view  of  the  date  of  the  parts.  Wc  mufl  recollea  that 
VoL.  IV.  S this 
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this  is  not  the  formation  of  new  parts  or  new  velTels. 

A 

The  embryo  is  in  that  ftate  of  which  1 have  endeavoured 
to  convey  an  idea,  by  the  term  dormant ; pofleffing 
that  degree  of  life  which  is  to  be  renewed  by  incuba- 
tion, or  artificial  heat,  but  which  will  laft  a great 
length  of  time,  and,  like  the  germ  in  plants,  be  brought 
to  vegitate  only  in  particular  circumftances.  The 
tradt  of  thefe  veiTels  is  laid  in  the  original  conforma- 
tion of  the  embryo  and  furrounding  membranes,  they 
are  now  merely  called  into  adlion,  and  we  fee  only  the 
effedl;  of  this  adiion.  We  fee  red  blood  formed  ; we 
know  that  the  rednefs  of  the  blood  is  derived  from  the 

meiiibranes,  and  matter  which  fur  round  the  embryo, 

* 

and  that  it  is  conveyed  to  the  chick  or  embryo.  Before 
we  allow  ourfelves  to  conjedlure  what  is  the  firft  mo- 
tion in  the  circle  of  adlions  which  now  take  place,  we 
muH  confider  whether  it  be  not  more  likely  that  the 
firft  adlion  of  tbefe  vefTels  is  in  abforption ; that  is,  an 
abforption  in  the  extremities  of  thefe  veiTels,  or  is  there 
firft,  an  adfion  of  the  heart  of  the  chick  ?—We  are 
left  to  this  queftion,  Is  it  probable  that  a change  fliall 
take  place  in  the  fluids  which  ftiali  ftimulate  the  veflels  ? 
or  fliall  the  heat  of  incubation  ftimulate  the  veflels  to 
adl  upon  the  contained  fluids  ? or,  as  feems  moft  pro- 
bable, does  the  incubation,  at  the  fame  time,  produce 
a change  in  the  fluids,  and  ftimulate  the  veflels  to  ac- 
tion ? To  explain  what  I fliould  rather  conceive  to 
take  place,  1 fliall  defcribe  the  probable  feries  of 
adlions. 

In  common  feed,  the  fmall  germ  of  the  plant  has  its 
veflels  pafling  out  into  the  lobes  of  the  albumen  to  ab- 
forb  the  food,  upon  the  exiftence  of  the  pecuUar  cir- 
' cumftances 
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tUmflatlceS  necefTary  to  its  being  (limnlated  to  activity 
and'  growth.  We  have  to  obferve,  that  where  the 
nut  was  attached  in  its  huik  to  the  tree,  it  has  left -a 
porous  part;  by  this  cribriform  kind  of  plate  the  moif. 
tare  of  the  earth  enters  ; — -that  dry  fciirfy  fiibdance 
tvhich  we  obferVe  on  the  infide  of  the  iliell,  fwells 
with  the  moifture  which  alio ,^3enetrates  the  albumen  or 
kernel— the  moiffure  forming  combination  w he 
albumen  prepares  it  for  abforption ; the  velTels  are,  at  the 
fame  time  exciied,  abfoib,  and  tnus  nutritious  fluids  are 
conveyed  to  the  germ— the  nut  fplits  by  the  fwelliDg 
of  the  parts,  and  the  corculum  or  bud  fprouts  up.— 
We  find  then,  that  in  this  inflance  the  grain,  or  nut, 
is  brought  into  adion  by  the  fluids  abforbed,  forming 
new  combinations  with  the  albumen  or  kernel,  and 
the  aflive  exertion  of  the  living  powers,  beginning  by 
an  operation  in  the  fluids. 

In  the  fame  manner,  I conceive,  that  the  incuba- 
tion of  the  egg  caufes  an  adion  fird  In  the  fluids,  not 
in  the  folids  (for  thefe  are  folids  according  to  the 
ftridefl:  fignificadon  of  the  term;  and  fhong  mem^ 
branes,  as  a little  vinegar  will  fnow,  when  poured  up- 
on the  albuminous  fubftance  of  the  egg).  A change 
takes  place  in  the  fluids,  there  are  new  arrangements 
fuiting  them  for  abforption,  by  thofe  circles  of  veffels 
which  are  laid  on  the  original  formation  of  the  mem- 
brane. The  fluids  ad  as  a flimulus  to  thofe  veffels, 
^hofe  alternate  adion  and  relaxation  never  ceafe  un- 
til the  termination  of  life.  I conceive  this  explanation, 
which  I have  offered,  to  be  more  confonant  with  the 
great  principles  of  phyfiology;  and  an  extenfive  ana- 
logy of  fimilar  adions  in  the  ceconomy,  than  that  ex- 
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planatlon  of  Mr.  Hunter,  which  fuppofes  the  fpecks 
feen  at  the  Tides  of  the  velTels,  to  be  fpots  of  coa- 
gulated blood,  defined  afterwards  to  become  blood 
veffels.  For,  I am  apt  to  conceive,  the  red  blood  to 
be  formed  only  after  feveral  rounds  of  the  circulation, 
and  to  depend  upon  a more  perfed  affimulation  than 
that  firfh  excited  *.  and  that  Mr.  Hunter  is  all  along  in 
this  miftake,  that  he  is  fuppofmg  thefe  veffels  to  be 
newly  formed,  which  are  laid  in  the  conftitution  of 
the  membranes  furrounding  the  embryo,  and  which 
are  now  only  called  into  adion,  and  only  become  ap- 
parent when  they  convey  red  blood. 

In  the  fyffem  of  the  egg  there  are  other  circum- 
ftances  worthy  of  notice;  as  the  chick  grows  by  the  ab- 
forption  of  the  white,  or  albumen,  the  new  combina- 
tions reduce  to  a leffer  bulk  the  whole  mafs,  which  is 
within  the  fhell,  and  now  we  perceive  the  ufe  of  the 
air-cell,  which  enlarging,  fills  up  this  fpace.  When  the 
chick  has  efcaped  from  the  fhell,  the  yolk  of  the  egg 
is  not  exhauffed,  but  it  is  found  to  be  received  into  the 
belly  of  the  chicken,  and  to  have  a conduit  leading 
into  the  duodenum,  by  which  it  is  poured  into  the  in- 
teflinal  canal.  It  is  for  fome  time  a fource  of  fupply 
to  the  young  animal  until  its  ftrength  is  equal  to  the 
digeftion  of  its  appropriate  food.  And  in  this  re- 
fped  it  is  analogous  to  the  fuckling  of.  viviparous 
animals. 

Let  us  now  obferve  what  analogy  exifts  betwixt  the 
generation,  or  rather  the  birth  and  nouriflmient  of  the 
embryo  of  the  viviparous  animal,  and  thofe  of  the  ovi- 
parous. As  to  the  precife  effed  which  the  approach 
of  the  male  has  upon  the  ovarium  of  the  female, 
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whether  by  this  union  of  the  fexes,  there  is  an  aflual 
addition  to  the  ovum,  or  only  an  influence  exerted  on 
the  parts  already  there,  by  the  prefence  of  the  male 
femen,  it  feems  almod  needlefs  to  hope  for  an  abfo- 
iute  decifion. 

The  refemblance  of  the  offspring  to  both  parents, 
would  influence  us  at  once  to  conclude,  that  there 
muft  be  a union  of  the  parts  from  both  fexes.  But 
when  we  confider  how  much  the  peculiarities  of  indi- 
vidual animals  depend  upon  certain  peculiarities  of  ac- 
tion ; how  the  conflitutlonal  predifpofitions  mufl:  de- 
pend on  the  fame  peculiarities  in  the  adioii  of  parts, 
Bnce  the  doctrine  of  abforption  teaches  us,  that  of  ac- 
tual fubflance  nothing  is  permanent,  but  all  fuffers 
an  inceflfant  revolution  and  change,  of  which  nothing 
can  remain  but  certain  peculiarities  of  adlion  ; we  may 
then  come  to  allow,  that  the  male  femen  merely  in- 
fluences the  flate  of  the  parts  already  formed,  and  does 
not  beffow  an  actual  fubflance. 

In  the  fpeculations  on  the  fubjedl  of  generation, 
fadls  and  obfervations  have  been  fo  very  rarely  attended 
to,  that  thofe  which  have  been  offered  feem  to  have 
had  a preponderance  much  beyond  their  real  value. 
Thus  the  microfcopical  demonflration  of  animalculac 
fwimming  in  the  femen  of  the  male,  has  given  birth 
to  an  idea  that  they  were  homunculi,  which  being  in- 
troduced into  the  proper  nidus  of  the  female,  grew  up 
|to  man’s  ellate.  Though,  where  ail  is  conjedure,  and, 
perhaps,  as  no  better  explanation  is  to  be  offered,  it 
may  feem  improper  fo  diredly  to  contradid  any  theory, 
fliil  I mufl  fay,  that  this  is,  in  my  mind,  the  height  of 
abfurdity.  To  fuppofe  an  animal  fecreted  alongfl: 
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with  the  femlnal  fluid  from  the  tefticle  of  the  male 
(and  which,  in  all  probability,  is  the  produdion  of 
''  llagnatioii  and  putridity),  to  fwim  and  be  nourifhed  in 
the  male  femen,  and  yet  to  hold  that  oit  being  intro- 
duced into  the  ovaria,  it  changes  from  an  active  ani- 
mal into  an  impalpable  gelatinous^like  mafs,,  and,  after 
a feries  of  changes,  grows  at  laft  to  the  maturity  of 
a human  being,  is  altogether  beyond  my  compre- 
, hen  (ion. 

The  experiments  made  by  the  ingenious  Dr.  Height 
ton,  throw  confiderable  light  upon  thefe  delufive  fpe- 
culaticns  regarding  the  impregnation  of  the  female, 
lie  found  by  experiments  on  rabbits,  that  upon  cutting 
the  Falopeaii  tubes,  forty-eight  hours  after  the  coitus, 
the  impregnation  was  equally  obilrucled  as  when  he 
" had  cut  them  previous  to  admitting  the  male  ; it  would 
appear  that  in  thefe  animals  impregnation  is  by  no 
means  the  infiantaneous  effecl  of  the  union  of  the  male 
and  female,  but  that  it  requires  at  lead  fifty  hours; 
for,  Vvdaen  Dr.  Heighton  cut  the  Falopean  tubes  at  that 
period,  it  did  not  prevent  impregnation.  Dr.  Heigh- 
toii  proves,  that  the  generative  procefs  is  not  an  in- 
iLantaneous  effecl,  as  we  fhould  very  naturally  fuppofe, 
but  an  operation  requiring  time.  That  the  femen 
does  not  reach  the  ovaria  during,  or  immediately  after 
the  coitus,  is  fufficiently  evident ; and  it  is  dill  more 
fo,  that  the 'ovum  is  impregnated  while  in  the  ovari- 
um,^ and  not  upon  its  defcent  into  the  womb,  which 
iS'  proved  from  the  fetus  fometinies  remaining  in  the 
ovarium,  or  tubes,  and  growing  to  maturity.  Dr.  ’" 
Heighton  fuppofes  the  femen  only  to  affedl  the  vagina 
yivtuS:,  and  that  a confeni;  of  parts,  or  fympathy, 
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is  communicated  along  the  tubes  and  ovary  to  the 
ovum ; and  that  neither  the  femen,  nor  the  aura  fe- 
minalis  reaches  the  ovaria.  * When  we  look  abroad 
for  analogies,  however,  and  find  the  fenieri  of  fome 
animals,  as  fifhes,  merely  thrown  out  upon  the  already 
evacuated  fpawn,  we  cannot  readily  acquiefce  in  this 
opinion  of  the  mere  fympathy  of  the  female  parts  call- 
ing the  young  animal  into  life. 

Leaving  this  fubje^l,  we  have  to  obferve,  that  pre-* 
vious  to  impregnation  there  is  a ripenefs  and  promin- 
ence of  fome  of  the  ova,  that  by  coition  the  Falopeaii 
tubes  do  not  inftantly  grai]^,  impregnate,  and  caufe 
the  burfting  of  the  ovum  from  the  ovarium  ; but  there 
is  an  adion  commenced  which  gradually  brings  about 
this  change.  Whilft  the  ovary  is  thus  affecfed,  the 
tubes'  are  preparing  for  their  action  of  embracing 
the  ovum,  there  is  an  increafed  turgefcerice  in  their 
vefTeis,  and  an  enlargement  and  fweliing  of  the  fim- 
briated extremity.  When  thus  prepared,  it  approaches 
the  ovarium,  grafps,  and  receives  the  ovum,,  and  by  a 
periflaltic  motion,  probably  very  flow  and  gradual,  the 
ovum  is  conveyed  into  the  cavity  of  the  uterus. 


OF  THE  OVUM,  AND  ITS  CONNECTIONS  WITH  THE  UTE- 
RUS IN  THE  EARLY  MONTHS  OF  PREGNANCY, 

The  ovum,  when  it  has  defended  into  the  uterus, 
and  is  perfect  in  its  ftruflure,  is  a foft  oval  iiiafs, 
fringed  with  veffels,  and  compofed  of  membrane y con- 
taining the  early  foetus.  \¥hen  opened,  or  diffeded, 
it  prefents  three  cavities,  or  we  obferve  the  foetus  to 
be  furrounded  with  three  diilind  membranes.  The 

S 4 i,  Deci- 
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I.  DeciJiia,  or  tunica  filamentofa,  falfe  chojlari,  o? 
fpongy  cnorian,  2.  The  chorian.  3.  The  amnios. 
Of  thefe  coats,  the  ou^erpne  is  formed  by  the  v/pmbjj 
the  others  coiiflirute  the  ovum  as  it  has  defcended  from 
the  ovarium.  We  fhali,  in  the  fir^f  place,  attend  to 
the  original  membranes  and  general  conftitution  of  the 
pvum,  and  then  to  the  deciduous  coyering  which  k 
receives  in  the  womb. 


Plan  of  the  Membranes^ 


Plan  op  the  Mi'mlmiiu's. 


p.  2P0. 


A 


-B 


A,  The  Foetus.  B,  The  Amnios.  C,  The  Chofiail* 

D,  The  Veficula  Alba. 

Amnion  The  amnion  is  the  veficle  which  imme? 
diately  involves  the  foetus.  It  is  a very  thin  and  pel- 
lucid membrane  in  the  early  llage  of  pregnancy,  but 
it  acquires  confiderable  thicknefs  and  ilrength  in  the 
latter  months. 

The  amnion  contains  a thin  watery  fluid  in  which 
the  ^oe'us  is  fufpendcd.  In  the  abortion  of  the  early 
months,  we  find  the  quaniity  of  thk  fluid  very  great 
in  proportion  to  the  whole  ovum,  and  this  forms  a de- 
fence to  the  delicate^  and  almofl:  gellatinous  fubflancq 
■ ' of 
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of  the  foetus  while  it  is  a provifion  alfo  for  the  regu» 
lar  prefentation  of  the  head  of  the  child,  for  now  the 
foetus  being  fufpended  in  this  fluid,  and  hanging  by 
the  umbilicus,  and  the  head  and  upper  part  of  the 
body  greatly  preponderating,  it  takes  that  pofuiou 
with  the  head  prefenting  to  the  orifice  of  the  womb 
which  is  neceffary  to  natural  and  fafe  labour,  the  foetus 
being  prevented  from  fliifting  in  the  latter  months 
by  the  clofler  embracing  of  the  child  by  the  uterus. 

CbioRiAN.’  The  chorian  is  the  fecond  involving 
membrane  of  the  foems ; on  the  infide  it  is  fmooth, 
and  betwixt  it  and  the  amnion  a gelatinous  fluid  is  in** 
terpofed.  In  the  early  months  it  is  much  ftronger 
than  the  amnios,  but  in  the  advanced  fiage  it  has  come 
Jn  coatad:  with  the  amnios,  no  fluid  being  betwixt 
|hem.  And  in  proportion  as  the  amnios  gains  ftrength 
to  be  of  elTentiai  fervice  in  dilating  the  orifice  of  the 
womb  during  labour,  the  chorion  has  relatively  be- 
come very  thin  and  weak.  On  the  outfide  the  cho- 
rion is  Ihaggy  and  vafcular,  and  conftitutes  thofe 
minute  extremities  of  the  vafcular  fyftem  of  the  ovum, 
- which  attach  to  the  fur  face  of  the  womb,  or  rather  to 
the  flocculent  membrane  which  it  throws  out. 

The  umbilical  cord.  When  we  can  firfl:  de- 
cern the  foetus,  it  is  merely  like  an  opaque  oval  body 
of  the  fize  of  a common  fly,  and  clofely  attached  to 
the  amnion  ; but,  by  degrees,  it  recedes  from  it,  and 
then  we  perceive  that  it  is  attached  by  the  umbilical 
cord,  waich  confifts  of  the  trunk  of  the  veflels  going 
out  from  the  foetus,  and  which  diflributed  upon 
the  chorioii  receive  the  fupplies  from  the  maternal 
fyftem. 

Now 
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Now  we  perceive  that  the  foetal  fyftem  which  de- 
fcends  from  the  ovarium,  is  not  merely  a fcetus ' or 
embryo,  but  that  this  embryo,  befides  a fyftem  of 
veffels  within  its  own  body,  is  furrounded  completely 
with  membranes,  and  that  from  the  vafcular  fyftem  of 
the  embryo,  there  go  out  veffels,  which  being  minutely 
diftributed  to  the  outer  veficle,  or  membrane,  and 
aftuated  by  the  fame  heart  which  circulates  the  blood 
through  it,  our  little  corporal  fyftem  prepares  for 
imbibing  the  due  nouriftrment  from  the  uterus. 

Vesicula  alba.  The  veficula  alba,  or  umbilicalis, 
is  a little  veficle  which  lies  betwixt  the  chorion  and 
amnion;  it  contains  a white  fluid;  it  is  connedled 
v/ith  the  naval  or  cord,  by  an  artery  and  vein.  Very 
little  has  been  offered  as  explanatory  of  its  ufe,  it  has 
been  confidered  as  fimilar  to  the  alantois  of  quadru- 
peds, and  having  a conneftion  with  the  urachus ; but 
it  has  no  communication  with  the  bladder,  and  foon 
difappears.  Whereas,  if  it  had  been  for  receiving  the 
fecretion  of  urine,  it  would  have  been  prepared  for  the 
more  mature  ftate  of  the  fcetus. 

I conceive  it  not  to  be  improbable,  that  it  is  a provifion 
offupply  for  the  embryo,  previous  to  its  perfed  attach- 
ment to  the  uterine  fyftem,  and  during  its  defcent  into 
the  womb,  perhaps  fimilar  to  the  albumen  of  ovipa- 
rous animals,  but  which,  after  the  perfed  eftablifti- 
ment  of  the  connedion  betwixt  the  foetal  and  maternal 

fyftem,  fhrinks  and  difappears,  as  beinn-  no  lono-er 
neceffary. 
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OF  THE  ADDITIONAL  MEMBRANES  WHICH  THE  OVUM 
RECEIVES  FROM  THE  UTERUS. 

While  the  ovum  is  taking  the  changes  confequent 
upon  impregnation,  the  wonib  partaking  of  the  gene- 
ral fympathy  which  prevails  over  the  whole  uterine 
fyftem,  takes  a change  adopting  it  for  its  reception* 
The  firft  appearance  of  adion  is  marked  by  a greater 
atlivity  of  the  vefleis,  a fwelling  and  foftnefs  of  its 
fubftance.  While  on  the  inner  furface  there  is  an 
exudation  which  being  converted  into  a fpongy  mem- 
brane, is  peculiarly  adapted  for  the  reception  and  ad- 
hefion  of  the  ragged  and  vafcular  furfaco.;^of  the 
ovum. 


In  this  plan  we  ihall  be  able  to  obferve  the  relations 
and  infledions  of  the  uterine  membranes  or  decidua, 

as 
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as  feen  and  defcribed  by  Dr.  Hunter,  and  of  their  cor- 

rednefs,  my  obfervations  in  dilfeclion  leave  no  doubt 

in  my  mind.  AA,  The  uterus  in  out-line ; B,  the 

amnion  with  the  foetus ; C,  the  chorion.  Now  it  is 

obferved,  upon  a careful . examination  of  an  abortion 

of  the  early  months,  that  befides  the  chorion  and 

amnion,  there  is  a fpongy  membrane  of  two  diflindf 

lamina  which  invefls  the  chorion.  The  outermoft  of 

thefe  is  found  to  furround  the  whole  ovum,  even  in- 

velling  that  part  which  has  become  the  placenta  by 

the  accumulation  of  veflels.  This  outer  membrane 

then  may  be  reprefented  by  the  line  DD.  It  is  repre- 

\ 

fented  as  adhering  to  the  furface  of  the  womb,  as  it 
muii  do  in  fad.  We  obferve  again,  that  it  is  per- 
forated where  the  Falopean  tube  enters  the  womb, 
that  at  this  part  it  is  not  formed ; fo  that,  according 
to  Dr,  Hunter,  and  the  preparations  which  I poffefs, 
thefe  tubes  open  into  its  infide. 

Upon  diffecting  up  the  outer  lamina  of  the  decidua, 
we  find  that  where  the  placenta  commences,  it  is  rc- 
ieded  over  the  furface  of  the  ovum  and  the  fl^aggy 
chorion  of  the  ovum,  fo  as  to  be  reprefented  by  the 
letters  EE.  We  fhall  now  underhand  the  diflindion 
betwixt  the  Decidua  Vera  DD,  and  the  Decidua 
ReJlcKa  EE. 

It  would  appear  that  this  membrane  is  either  com- 
pletely formed,  or  at  lead  the  fluid  which  is  to  form 
it,  is  thrown  out  previous  to  thedefcentof  the  ovum  ; 
indeed,  fo  intimate  is  the'  fympathy  betwixt  the  whole 
uterine  fyftem,  that  this  membrane  is  formed  in  thofe 
cafes  where  the  ovum  does  not  defcend,  but  conflitutes 
the  extra  uterine  conception. 


Dr. 
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Dr.  Hunter  fuppofed,  that  the  ovun’i  paffed  into  the 
cavity  of  the  uterus  whiKl  the  coagulable  lymph  was 
pouring  out  by  the  arteries  of  the  uterus,  and  that  it 
was  thus  immerfed  in,  and  furrounded  by  the  decidua, 
for  he  could  not  conceive  that  it.  could  gain  admif- 
iion  betwixt  the  lamina  of  the  membrane  already 
formed. 

I fliould  conceive  that  the  ovum  A,  upon  its  dc- 
fcent  gets  intangled  behind  the  deciduous  membrane 
B,  by  which  means  the  ovum  is  not  left  loofe  in  the 
cavity  of  the  womb,  but  is  foon  attached  and  fur^ 
rounded  with  a membrane,  or  vafcular  web,  from 
which  it  can  immediately  draw  fupplies,  and  by  this 
provifion  aifo  its  adhefion  to  the  fuperior  part  of  the 
uterus  is  infured.  But  as  the  fame  a6lion  of  the  ute- 
rus continues,  and,  as  we  mull  naturally  fuppofe,  be 
rather  occafioned  by  the  prefence  of  the  ovum  in  its 
cavity,  the  furface  of  the  uterus  at  A continues  to 
throw  out  a coagulable  matter  which  furrounds  that 
part  of  the  ovum,  fo  that  this^will  immediately  become 
its  fituation. 
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A,  The  Decidua  Vera,  formed  before  the  defcent  of 

the  ovum.  B,  the  Decidua  Reflexa,  formed  by  the 
ovum  getting  behind  if,  and  pufliing  it  down.  C,  the 
efflorefcence  which  continued  to  be  poured  out,  fur- 
rounds  the  upper  part  of  the  ovum,  and  which,  from 
Its  more  immediate  fupply  from  the  uterus,  will  in 

time  form  the  foie  fupport  of  the  foetus,  viz.  the  ute- 
rine portion  of  the  placenta. 

Of  the  placenta,  and  of  the  NUTairtoN  of 

the  fcetus. 

When  the  ovum  firft  defcends  into  the  uterus,  the 
fleecy  furface  of  the  chorion  efta'olilhes  a univerfal  ad- 
hefion,  but  no  fooner  is  the  attachment  of  the  ovum 
eflablilhed,  than  the  veffels  of  the  fcetus  which  are 
umverfally  diftributed  over  its  furface,  begin  to  accu- 
mulate to  that  point  from  which  the  more  abundant 
fupply  is  obtained.  Thus,  from  the  univerfal  adhe- 
fion  the  veffels  of  the  fcetus  are  mailed  and  accu- 
mulated together,  fo  as  to  form  a thick  cake  or  pla- 
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centa.  This  takes  place  upon  the  fame  principle 
that  the  roots  of  a plant  ftretch  towards  the  foil  bed 
fuited  to  it,  or  the  branches  and  leaves  of  a plant 
grow  and  fpread  towards  the  light.  The  placenta  is 
deftined  to  adhere  to  the  fundus  of  the  womb,  and 
there  we  obferve  the  accumulation  of  the  large  veffels 
of  the  womb,  it  being  equididant  from  the  feveral 
fources  of  blood  ; and  to  this  point  is  the  tendency  of 
the  veifels  of  the  chorion  fo  great,  that  we  fometimes 
fee  the  veffels  of  the  cord  running  three  or  four  inches 
upon  the  membranes  before  they  reach  the  placenta, 
evidently  fliewing  that  the  point  to  which  the  umbili- 
cal cord  had  been  originally  attached,  was  not  oppofite 
to  the  more  vafcular  part  of  the  wo, mb  ; but  that  the 
veffels  had  to  ftretch  and  elongate  fome  way  from  the 
infertion  before  they  accumulate  in  form  of  the  pla- 
centa, towards  that  part  of  the  uterus  where  there  was 
the  greater  vafcularity. 

But  the  formation  of  the  placenta  on  the  fundus  of 
the  womb  is  not  conftant,  although  there  are  many 
provifions  for  enfuring  attachment  there.  But  when 
it  does  form  low  in  the  wmmb,  or  on  the  orifice  itfelf, 
we  then  perceive ' the  reafon  of  nature’s  folicitous  care 
in  preventing  it ; for  it  occafions  the  moft  dangerous 
floodings  from  the  placenta  prefenting  on  the  approach 
of  labour,  and  its  conneflions  being  neceffarily  torn 
up  previous  to  the  delivery  of  the  child. 

The  placenta  of  the  advanced  fl;age  of  geftation  is  a 
mafs  formed  partly  by  the  accumulations  of  the  veffels 
of  the  foetus  (the  trunk  of  which  is  the  umbilical 
cord),  and  partly  of  a vafcular  and  cellular  portion 

formed 
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formed  by  the  uterus.  On  the  furface  attached  to 
the  womb,  the  placenta  exhibits  deep  and  irregular 
filTures  which  divide  it  into  lobes ; but  on  the  inner 
furface  is  fmooth  from  the  inverting  membranes,  but 
raifed  info  irregularities  by  the  numerous  and  tortuous 
ramifications  of  the  umbilical  veflels.  When  rudely 
torn  or  cut  into,  it  appears  to  be  a fpongy  fubftance, 
formed  in  a great  part  of  an  irregular  tiffue  of 
veflels. 

In  the  human  fubjed  we  find,  that  the  maternal 
part  of  the  placenta  is  thrown  off  with  the  other  fecun- 
dines,  and  does  not  feparate  from  the  foetal  part  of  it. 
While,  in  other  viviparous  animals,  the  monkey  ex- 
cepted, the  filamentous  extremities  of  the  foetal  veflels 
feparate  from  the  glandular  mafs  formed  by  the  mater- 
nal veflels  of  the  uterus. 

The  placentary  veflels  of  the  foetus  never  touch  the 
furface  of  the  womb,  but  communicate  with  the  ma- 
ternal fyftem  through  the  veflels  of  the  womb,  which 
pierce  the  deciduous  membrane.  Srill  the  quertion  of 
the  precife  manner  in  which  the  veflels  of  the  foetus 
communicate  with  thofe  of  the  mother  remains  unde- 
termined. I conceive  that  in  the  early  ftage  the  deci- 
duous membrane  being  thrown  out  by  the  a(51:ion  of  the 
uterine  veflels,  thofe  of  the  chorion  ftretch  into  it,  and 
abforb  the  nouriflimenr.  The  decidua  is  avafcular  mem- 
brane, but  it  has,  at  the  fame  time,  a peculiar  fpongy 
texture.  This  fpongy,  or  reticulated  ftruclure  of  la- 
mina of  the  decidua  ceafes  where  the  placenta  is  af- 
fixed. When  we  carefully  difled:  up  the  decidua  to 
the  margin  of  the  placenta,  it  is  found  to  be  be  more 
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white,  firm,  and  thick  *.  When  we  examine 
the  outfide  of  an  entire  ovum,  w^e  obferve  that  at 
the  place  covering  the  placenta,  it  is  corrugated 
and  full  of  irregular  eminences  like  the  convolu- 
tions of  the  brain,  and  aniongO;  thofe  irregularities 
many  fniall  convoluted  arteries  may  be  difcerned^ 
with  fpots  of  extravafation  and  the  flat  mouths  of 
veins.  Upon  diflTeding  up  this  maternal  part  of 
the  placenta,  we  find  it  to  form  the  firmed  part  of  it; 
and  by  the  difFerence  of  colour,  as  well  as  by  the  ,pofi- 
fibility  of  tearing  it  up,  or  difle(ding  from  the  mafs  of 
veflels  of  the  chorion,  we  recognize  it  as  the  decidua. 
This  union,  however,  betwixt  the  maternal  and  foetal 
parts  of  the  placenta  is  intimate,  and  it  is  impolTible 
to  determine  by  difiedlion  with  the  knife,  whether 
there  be  inofculations  betwixt  the  maternal  and  fcetal 
veflels,  or  whether  the  nourifhment  of  the  fetus  is  by 
abforption,  nor  can  we  diflinguifii  in  the  firil  months 
the  cellular  intertexture  which  may  be  obferved  in  the 
placenta  of  the  full  time,  as  defcribed  by  Mr.  Hunter. 

In  explanation  of  this  part  of  our  fubjedl,  I have 
purpofely  diflecled,  and  made  drawings  of  the  ovum 
in  feveral  ftages.  This  point  of  anatomy  relating  to  the 
decidua,  is  particularly  explained  ^in  Plates  VI,  and 
VIL  to  which  I refer  the  reader. 

Of  the  amnii,  as  coniducing  to 

NOURISHMENT  OF  THE  FCETUS, 

Some  phifiologifls  obferving  the  Uriel  analogy^ 
w'hich  exifts  between  the  fundion  of  the  placenta  and 

^ I fpeak  after  dilTeclixig  t!ie  ovum  of  the  third  month- 
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the  lungs  of  breathing  animals  have  conceived,  that 
the  liquor  amnli  is  the  fource  of  nouriflhment,  and 
that  it  is  taken  into  the  ftomach.  I believe  they  have 
conceived  fome  analogy  to  exift  betwixt  the  albumen 
of  the  egg  and  the  liquor  amnii,  which  in  their  minds 
has  ftrengthened  this  opinion.  But  there  is  here  no 
analogy ; we  have  feen,  that  the  embrio  of  oviparous 
animals  being  formed  with  the  yolk  in  the  egg-bed  or 
ovarium,  defcends  into  the  uterus,  and  there  receives, 
the  addition  of  the  albumen  or  white.  On  the ‘other 
hand,  we  find  that  the  ovum  of  viviparous  animals  is 
formed  in  the  ovarium  ; and  that  the  liquor  amnii  be- 
ing within  the  membranes  of  the  ovum,  iiiufl  be  the 
produdlion  of  the  foetal  fyllem.'  Further,  when  the 
ovum  has  defcended  into  the  womb,  and  grown  to 
fome  maturity,  we  fee  that  there  is  no  connexion 
by  vefTels  betwixt  the  foetus  and  mother  but  through 
' the  placenta  ; that  the  liquor  amnii  is  within  the  in- 
volving membranes  of  the  foetus,  and  that  confe- 
quently  it  mud  be  thrown  out  by  the  veffels  of  the 
foetal  fydem.  Thus,  to  fuppofe  the  fcetus  to  be  fed 
by  the  liquor  amnii,  would  be  to  fuppofe  it  to  draw 
refources  from  its  own  fylfem,  and  that  the  veflels 
poured  out  a fluid,  which  is  afterwards  to  be  taken 
into  the  ftomach  But  without  adducing  arguments, 
it  Is  fufficlent  to  fay,  that  foetufes  have  been  brought 
forth,  monftroiis  in  their  conformation,  and  without 
mouths  yet  well  grown. 

* A greater  abfurditv  than  that  of  which  a foreign  author  is 
guilty  cannot  be  imagined,  becaufe  the  liquor  amnii,  or  fome 
fluid,  is  found  in  the  trachia,  he  fuppofes  that  the  fcetus  refpires, 
and  receives  osigination  from  the  liquor  amnii. 
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Of  the  placenta  as  the  source  of  nourish- 
ment TO  THE  FCETUs.  When  we  coufider  the  mere 
fpeck  of  the  embrio  in  the  fird  weeks,  we  fee  that  it 
can  have  no  other  fource  of  nouriflament  than  through 
the  extreme  veffels  of  the  chorion,  connedled  with  the 
iliort  umbilical  cord  ; and  we  may  be  convinced  alfo, 
that  in  its  progrefs  to  maturity,  when  the  general 
connedions  of  the  chorion  ceafe,  and  the  placenta  is 
formed,  the  foie  fnpply  is  through  its  veflels*  Regard- 
ing the  manner  of  the  communication  betwixt  the  vef-» 
fels  of  the' mother  and  child  there  are  many  opinions* 
The  fimpled  explanation,  but  the  furtheft  from  the 
truth  is,  that  the  arteries  of  the  womb  are  continued 
into  the  veins  of  the  fcetal  portion  of  the  placenta.  That 
on  the  other  hand,  the  arteries  of  the  fcetal  fyllem  are 
continued  into,  or  inofculate  with  the  veins  of  the 
womb ; and  that  thus,  the  blood  of  the  mothet^s 
fydem  is  carried  by  dired  inofculation.  A little  in- 
veliigarion  will  convince  us,  that  this  is  a very  unlikely 
conjedure.  We  fee  the  embrio  furrounded  with  its 
veffels,  and  forming  a complete  fyllem  within  itfelf^^ 
defcend  into  the  womb.  We  fee  that  the  attachment 
betwixt  the  furface  of  the  ovunr  and  the  womb,  de^ 
pends  on  a reciprocal  adion  betwixt  them  ; and  when 
the  foetus  is  feeble,  or  difeafed,  or  when  it  dies,  the 
uterus  immediately  feparates  from  it,  as  from  a dead 
part,  and  there  is  an  abortion.  Again,  it  is  not  na- 
tural to  fuppofe,  that  the  circulating  fmids  of  the  aduk 
are  calculated  for  the  circulation  in  the  embrio,  or  that 
the  blood  of  the  adult  is  ht  for  the  circulation  of  the 
foetus.  When  we  injed  the  veffels  of  the  foetus,  we 
find  the  veins  and  arteries  of  the  umbilical  cord  to  in- 
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ofculate  freely  wiili  each  other,  and  the  fluid  paffes 
from  the  arteries  to  the  veins  with  little  estravaratiori 


or  efcape  of  fluid,  and  fuch  only  as  may  be  fuppofed 
to  pafs  from  torn  veflels.  Again,  the  bleeding  of  the 
child  does  not  draw  from  the  maternal  fyflem  ; for  ex- 
ample, when  the  accoucheur  has  to  perform  the  opera- 
tion of  embrioulcia,  and  when  the  arteries  of  the  brain 


pour  out  their  blood,  the  woman  does  not  fuffer,  nor 
is  there  any  danger  of  hsemorrhagy  from  the  cord  after 
the  delivery  of  the  child.  Again,  what  does  the  ana*» 
logy  of  other  animals  fliow  us  ? We  may  obfervc,  in 
the  firft  place,  that'  probably  on  account  of  the  pecu- 
liar form  of  the  womb  of  woman,  and  in  thefe  cir- 
cumftances  to  guard  her  from  danger  of  haemorrhagy 
during  delivery,  it  is  neceflary  that  the  placenta  fliould 
be  accumulated  towards  the  fundus  of  the  wotnbo 
Now,  to  allow  iefs  danger  of  the  reparation  of  the  le- 
cundines  from  the  womb,  and  confequent  abortion, 
there  follows  a neceflity  for  the  human  placenta  being 
attached  in  a particular  manner  ; and  in  place  of  the 
maternal  part  of  the  placenta  remaining  with  the 
womb,  as  in  other  animals,  the  whole  mafs  feparates 
on  the  deiiv^ery  of  the  child.  The  neceflity  for  this 
firmer  attachment  of  the  human  placenta,  caufes  the 
connedfion  betwixt  the  foetal  and  the  maternal  por- 
tions to  be  very  intimate,  and  the  manner  of  the 
vafcular  conne£lion  by  no  means  eafily  demonftrated. 

In  other  animals,  however,  for  example  In  thofe 
which  have  the  fmall  and  numerous  placenta,  or  coly- 
lidones,  the  foetal  and  maternal  portions  of  the  pla- 
centa feparate  eafily  ; the  maternal  part  being  a pro- 
minent vafcular  bed,  which  is  a part  of  the  womb, 

and 
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and  is  not  deciduous.  Here  we  find,  that  the  glandu- 
lar-like portion  which  belongs  to  the  womb  may  be 
minutely  injeded,  and  no  particle  of  colour  pafs  into 
the  foetal  part ; and  again  injedion  fhows  the  foetal 
portion  to  be  merely  compofed  of  the  fleecy  extremi- 
ties of  veflels,  which,  however,  minutely  iojeded,  do 
not  (how  any  inofculadons  with  the  maternal  veflels ; 
in  fliort,  here  the  connedion  betwixt  the  extremities 
of  the  two  fyflems  is  fo  very  loofe,  and  the  filaments 
fo  minute,  and  aimofl:  like  an  impalpable  mucus,  that 
we  can  imagine  no  other  kind  of  connedion  than  that 
the  extremities  of  the  umbilical  veflels  take  up  by  ab- 
forption  the  nutritious  matter  neceflary  for  the  fyflem 
of  the  child,  and  that  this  is  fecreted  by  the  veflfels  of 
the  womb. 

Inveftigation  in  every  department  of  natural  hiffory 
fhows  a fimilarity,  and  a fimplicity  in  the  operations 
of  nature#  Comparative  anatomy  may  be  brought 
with  much  advantage  in  illu  ft  ration  of  the  very  obfcure 
laws  which  guide  the  fundions  of  the  parts  of  genera- 
tion. When  we  turn  our  attention  to  the  egg,  we 
find,  in  the  firft  place,  that  the  vafcular  fyftem  is  com- 
plete within  itfelf,  and  requires  no  permanent  connec- 
tion with  the  maternal  fyftem  to  invigorate  its  adion» 
We  find  that  the  artery  which  paflTes  out  of  the  umbi-^ 
iical  cord  of  the  chick,  and  which  is  diftributed  to  the 
membranes  of  the  white,  pulfates  ftrongly,  and  carries 
venous  coloured  blood.  We  find  the  returning  vein 
carrying  arterial  coloured  blood.  We  find  then  that 
thefe  veflels  muft  have  a double  fundion,  they  imbibe 
the  nourifhment  from  the^  white,  and  convey  it  to 
the  increafe  of  the  chick  ; and  they  at  the  fame  time, 
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perform  an  a6lion  Umilar  to  that  of  the  pulmonary 
velTels  of  the  adult,  feeing  that  they  carry  out  dark* 
coloured  blood,  and  convey  it  back  to  the  chick,  of  a 
bright  vermilion  colour.  Now,  I do  not  conceive, 
that  this  change  upon  the  blood  is  performed  by  the 
communication  with  the  atmofphere  -through  the 
fhell,  for  I fee  no  difl;in£i:ion  in  the  colour  of  the  veflels, 
which  are  contiguous  to  the  membrane  of  the  (hell, 
and  thofe  which  are  removed  from  it  by  the  expand* 
ing  of  the  air-cell.  Further  we  find,  that  there  is  an 
intermediate  kind  of  generation  in  fifhes  which  are 
oviparous,  but  retain  the  egg  within  their  womb,  until 
the  foetus  is  matured  ; here  no  communication  with 
the  air  or  water  can  be  allowed. 

Since  we  fee  that  the  chick  in  ovo  is  capable  of  mi- 
niilering  in  every  effential  particular  to  its  own  increafe, 
wherefore  fhould  we  fuppofe  that  the  foetus  of  vivipa- 

r 

rolls  animals  has  any  other  more  particular  conneclion 
wdth  the  womb  of  the  mother  ? — The  difference  is  in  my 
mind  this  fimply ; the  ovum  of  the  oviparous  animals 
defcending  through  the  convoluted  and  intehinal-like 
womb  of  the  hen,  accumulates  a quantity  of  matter 
around  it,  which  ferves  every  purpofe  of  nutrition 
when  the  einbrio  fhall  be  finally  feparated  from  the 
maternal  fyfiem  ; but  in  the  viviparous  animals  the 
ovum  defcending  into  the  womb  remains  tliere,  and 
has  an  inceffant  fupply  of  nutritious  fluid,  fecreted 
from  the  veffels  of  the  womb,  as  it  is  required  by  the 
appetency  of  the  fcetal  fyftern.  As  in  the  egg,  the 
membranes  furrounding  the  white  have  the  fame  effecT 
upon  the  blood,  which  is  afterwards  produced  by  the 
lungs  j fo  has  the  placenta  of  viviparous  animals  thq 
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double  fun(Elion  of  fupplying  nouriOinient,  and  the 
oxigination  of  their  blood.  The  umbilical  vein  carries 
back  pure  arterial  blood,  and  the  common  opinion  is, 
that  the  blood  of  the  foetus  coming  in  conta61:  with  the 
blood  of  the  maternal  fyftem,  receives  the  principle 
from  it,  which  beftow's  this  quantity  of  colour,  witk 
other  neeeffary  • qualities,  of  which  this  of  colour  is 
but  the  fign  to  our  obfervation.  It  is  not  neceflary  to 
this  change  on  the  fetal  blood,  that  it  iliould  come  in 
immediate  contad  with  the  maternal  blood,  for  it  is 
poflible,  nay  probable,  that  the  matter  thrown  out  by 
the  maternal  velTels,  whilft  it  is  nutritious,  has  alfo  in 
it,  in  a condenfed,  and  not  a gafeous  form,  that  which 
is  eflential  to  the  change  of  the  blood  of  the  fetus  from 
the  modena  colour  to  bright  vermilion, 

OF  THE  EXT^.A  UTERINE  CONCEPTION. 

We  find  fome  curious  fa6ls  relating  to  the  adion 
and  fympathy  amongfl  the  parts  of  generation,  proved 
by  the  cafes  of  extra  uterine  conception.  When  na- 
ture, baulked  and  interrupted  in  her  ufual  courfe  of 
operation,  fhows  unufual  refources^  it  would  appear, 
that  the  ovum,  after  impregnation,  has  in  fome  cafes 
remained  attached  to  its  original  feat  in  the  ovarium, 
perhaps  owing  to  fome  want  of  due  fympathy  and 
fynchronous  a6lion  of  the  Falopean  tubes,  which 
fhould  grafp  and  receive  the  ovum.  In  other  inftances 
the  ovum  has  been  received  into  the  Falopean  tubes, 
but  either  from  a want  of  fufficient  dilatation  and  ac- 
tion in  them,  they  have  not  been  able  to  propel  it  for- 

T 4 ward. 


OF  THE  WOMB. 


■ij6 

ward 3 or  the  ovum  taking  upon  it  that  adllon  which 
is  deflined  to  form  its  connections  with  the  uterus,  ad- 
heres, and  is  enlarged  in  the  tube,  fo  that  it  cannot  be 
conveyed  down  into  the  womb. 

But  the  mofl  curious  inftance  of  the  extra  uterine 
conception  is,  where  after  impregnation  the  ovum  has 
dropt  from  the  ovarium,  and  lies  in  the  cavity  of  the  ab- 
domeri  amongft  the  vifcera.  Here  alfo  the  veflels  of  the 
fleecy  chorion  fpread,  and  attach  themfelves  to  the 
furface  of  the  vifcera. 

Thefe  inftances  of  deviation  from  the  natural  aClion 
of  the  parts  after  conception  prove  to  us,  I think,  that 
from  the  moment  of  impregnation  there  is  a principle 
of  life  and  activity  in  the  fyltem  of  veifels  of  the  ovum, 
and  that  at  a ftated  period  this  aClion  becomes  fuch, 
that  the  efflorefcent  veflels  of  the  furface  of  the  ovum, 
attach  themfelves  to  whatever  vafcular  furface  they  are 
in  contact  with.  Further,  it  feems  to  Ihew,  that  in 
the  w^omb,  and  in  the  deciduous  membrane  which  it 
prepares  for  the  reception  of  the  ovum,  there  is  nothing 
very  particularly  neceifary,  and  that  any  vafcular  fur- 
face will  take  upon  it  the  fame  changes,  and  being 
excited  probably  to  fome  peculiarity  of  aClion,  will  in 
every  thing  effential  fupply  the  growth  and  nourifhment 
of  the  ovum  and  foetus, 

Jt  fliows  us  how  far  the  aClIon  previous  and  confe- 
quent  to  impregnation  is  a univerfal  and  fympathetic 
excitement  of  the  uterine  fyllem  ; that  the  decidua  is 
formed  in  the  cavity  of  the  womb,  although  the  ovum 
does  not  defcend.  This  points  out  to  us  how  careful 
nature  is,  that  there  (hall  be  a reciprocal  aCtion  in  the 
ovum  and  womb,  fo  a.s  to  enfure  the  adhefion  of  the 
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ovum,  and  the  ready  fupply  of  a proper  nidus  for  it» 
when  it  fhall  have  defcended  into,  the  cavity  ' of  the 
womb.  It  informs  us,  that  the  uterus  is  a fpongy 
and  vafcular  bed,  having  peculiar  fympathies  which 
aduate  its  veffels,  and  a form  of  veffels  adapted  to 
quick  acceleration  of  aSion  fo  as  to  grow,  enlarge, 
and  fupply  the  fecundines  with  nourifhment. 

It  is  not,  however,  in  the  mere  adhefion  and  fupply 
afforded  to  the  foetus,  that  the  peculiar  adaptation  of 
the  womb  for  the  reception  of  the  foetus  is  fhown,  but 
in  the  provifion  for  the  delivery  of  the  child  at  a regu- 
lar and  dated  period.  For,  it  is  a curious  fadl,  that 
in  the  cafe  of  extra-uterine  foetus,  on  the  expiration 
of  the  nine  months,  the  uterus  takes  upon  it  that 
aclion,  and  that  excitement  of  its  mufcularity  which  is 
deflined  to  expel  the  foetus.  Accordingly  we  find, 
that  at  the  ufual  time  of  utero-geflation,  there  are 
pains  excited,  and  flooding,  with  the  difeharge  of  the 
decidua  from  the  womb,  although  it  contains  no 
foetus. 

, Nay,  further  it  would  appear  from  the  refult  of 
feveral  cafes,  that  at  the  expiration  of  the  natural 
term  of  utero-geflation,  the  foetus  indicates  that  it  is 
governed  by  preferibed  laws,  which  render  a change 
neceffary,  and  fliow  that  its  fyflem  is  no  longer  fit  to 
be  fupplied  through  the  placentary  veffels,  and  as  in 
the  fituation  of  extra-uterine  foetus  this  change  cannot 
take  place,  it  dies  and  becomes  with  its  fecundines,  as 
a load  of  foreign  or  dead  matter  in  the  belly.  This 
event  is  generally  followed  by  the  death  of  the  mo- 
ther, though  fometimes  an  abfeefs  has  opened  and  diff 
pharged  the  foetus,  or  after  much  fuffering,  the  bones 
^ ■ have 
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have  been  difeharged  by  ftool,  with  much  matter  and 
colliquative  diarrhsea. 

Or  THE  WOM5  AT  THE  FULL  PERIOD  OF  GESTATION 

AND  OF  DELIVERY. 

To  complete  this  view  of  the  female  parts  of  gene- 
ration, it  remains  only  to  fpeak  of  the  (late  of  the  parts 
at  the  full  term  of  nine  months,  and  to  obferve  the 
procefs  of  a natural  delivery. 

The  rapid  increafe  of  fize  of  the  pregnant  womb  in 
the  Ihort  fpace  of  nine  months,  is  perhaps  the  moff 
furprifing  phenomenon  of  the  whole  animal  oeconomy, 
it'  fiiows  the  power  of  a peculiar  excitement  in  calling 
into  adlion  a partial  and  local  fyflem  of  veflels.  This 
ftate  of  pregnancy  is  the  furtheft  from  a ftate  of  diften- 
tion,  in  fo  much,  that  it  is  obferved  the  wombs  feels 
peculiarly  foft  on  impregnation,  and  as  if  but  imper- 
fedly  filled  by  the  ovum.  This  foft  flate  is  a fign  of 
vafcular  aft  ion.  We  may  often  obferve  in  the  dif- 
cuflion  of  a tumor,  that  before  any  change  takes  place, 
it  fwells  and  becomes  foft,  and  this  even  where  the  tu- 
mor  is  about  to  be  abforbed. 

The  fundus  of  the  uterus  is  the  part  firfl  enlarged  ^ 
and  afterwards  the  inferior  parts ; at  length  the  cervix 
is  obliterated,  and  the  uterus,  which  was  originally 
pyriform,  becomes  nearly  oval,  and  the  diftention,  as 
we  have  remarked,  is  greateft  on  the  back  part  of  the 
womb.  In  the  firft  months  the  uterus  finks  lower  in 
the  pelvis,  they  fay,  from  its  weight,  but  the  fpecihe 
weight  of  the  uterus  is  not  increafed,  and  on  that  ac- 
count it  fhould  not  fmk  deeper  5 it  is,  perhaps,  rather 
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from  Its  enlargement,  and  the  difficulty  with  which  the 
fundus  makes  it  way  among  the  vifcera  in  the  brim  of 
the  pelvis.  Having  defcended  confiderably,  the  os 
tineas  pYojedls  further  into  the  vagina,  but  the  fundus 
contirmiog  to  enlarge,  at  laft  emerges  from  the  circle  of 
the  bones,  and  then  from  the  conical  form  of  the  ute- 
rus, it  fometimes  rifes  fuddenly  out  of  the  pelvis ; now 
the  vagina  will  be  found  elongated,  and  the  os  tincse 
removed  from  the  point  of  the  finger, 

INow  the  ligaments  of  the  womb  dire^l  it  forward, 
and  it  rifes  ciofe  upon  the  abdominal  paries,  and  before 
the  bowels ; in  the  firfi;  pregnancy  it  rifes  almoft  diredlly 
up  ^ in  fubfequent  pregnancies  from  the  greater  relaxa- 
tion of  the  integuments  and  the  abdominal  mufcles,  it 
is  allowed  to  fall  more  forward  5 about  the  fourth  month 
of  pregnancy,  the  womb  may  be  felt  in  the  abdomen, 
and  rifing  out  of  the  pelvis ; in  the  fifth  month  the 
fundus  is  about  half-way  betwixt  the  pubes  and  navel; 
in  the  feventh,  it  is  about  half-way  betwixt  the  navel 
and  fcrobiculus  cordis  ; in  the  eighth,  it  is  at  its  highefi:, 
and  towards  the  end  of  the  ninth  month,  it  rather 
fubfides.  Finally,  immediately  before  labour  it  de- 
feends  remarkably,  and  fhifts  into  the  middle  of  the 
pelvis,  fo  as  fairly  to  prefent  the  orifice  of  the  womb. 
The  mufcularity  of  the  uterus  is  increafing  from  the 
firft  moment  of  pregnancy.  As  the  uterus  increafes  in 
thicknefs  and  is  diffended,  the  mufcular  fibres  become 
more  diflindt,  and  their  pov/er  of  contradion  greater  ; 
but  what  is  very  particular  is  the  great  mufcular  efforts 
made  by  the  womb  during  labour  by  thefe  fibres,  which 
have  not  till  that  time  felt  the  ftimulus  to  adion,  or 
been  allowed  to  contrad. 


Wh-- 
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When  the  period  for  the  approach  of  labour  is  ar- 
rived, the  nature  of  that  vifcid  fecretion  which  feals 
up  the  orifice  of  the  womb  is  altered,  it  lofes  its  vifci- 
dity,  and  all  the  parts  are  relaxed  and  prepared  for  the 
tranfmiffion  of  the  head ; even  thole  rigidities,  ftriftures, 
or  callofities  of  whatever  kind,  which  would  feem  to 
promife  an  abfolute  obflruclion  to  the  paflage  of  the 
child,  yield  and  relax  previous  to  labour.  The  aQioii 
of  the  womb  is  at  firff  feeble,  as  might  be  expecled, 
and  accoucheurs  have  marked  thefe  ftages  of  a natural 
labour. 

lit.  The  womb  has  fulFered  no  diminution  of  its 
fize ; the  membranes  are  entire,  and,  of  courfe,  the 
contraflions  of  the  womb  are  feeble,  becaufe  before 
it  is  allowed  to  make  fome  contradion  its  efforts  are 
not  ftrong.  This  is  a provifion  for  the  hrfl  itage  of 
labour  being  flow;  by  and  bye  the  orifice  dilating,  the 
membranes  with  the  waters  are  felt  protruding.  The 
membranes  and  water  is  as  a foft  conical  cufhion, 
gently  dilating  the  paflage  ; and  in  this  ftage  there 
ihould  be  no  officious  interference.  While  the  mem- 
branes are  entire,  both  the  mother  and  child  are  in 
per  feci  fafety. 

2d.  The  orifice  continuing  to  dilate,  and  the  efforts 
of  the  womb  increafing,  the  membranes  burft,  and  the 
head  of  the  child  prefles  on  the  orifice  ; then  the 
womb  is  allowed  to  contrad  : this  contradion  is  a 
llimulus  to  greater  efforts,  and,  in  a few  pains,  the 
head  defcends  in  to  the  cavity  of  the  pelvis.  The  ori- 
fice is  completely  retraded,  and  there  is  no  longer  a 
mark  of  divifion  betwixt  the  womb  and  the  vagina ; 
they  are  as  one  canal.  If,  however,  the  membranes 
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are  bur  ft  too  early,  the  labour  is  not  accelerated , but 
retarded.  The  orifice  is  not  dilated  by  the  foft  and 
elaftic  membranes  ; the  head  of  the  child  preffes  broad 
on  the  orifice,  which  becomes  rigid,  and  perhaps  in- 
flamed, its  dilatation  is  flow,  and  the  labour  tedious. 
Though,  from  the  form  of  the  bones,  and  particularly 
by  the  retiring  of  the  facrum,  there  is  a proviflon  and 
guard  for  the  foft  parts  of  the  mother  againfl  compref- 
fion  by  the  head  ; yet  nature  intends  this  flage  to  be 
fhort,  for  it  is  the  period  of  danger.  There  is  now 
obftrudtion  of  urine  and  feces,  and  the  veflels  of  the, 
parts  fuffer  compreflion. 

3d.  Now  the  head  of  the  child  prefenting  at  the  ori- 
fice of  the  vagina,  forms  a third  flage  ; it  is  the  flage 
of  mofl  exquifite  fuffering  : the  head  is  puflied  for- 
ward during  every  pain,  and  recedes  again  in  the  ab« 
fence  of  pain.  An  interval  of  refl  precedes  this  flage, 
at  lad  the  pains  return,  and  the  hard  head  of  the  child 
coming  to  prefs  on  the  orifice,  and  the  w^onib  coming 
in  clofe  contadl  wdth  the  body  of  the  child,  the  pains 
are  redoubled  in  ilrength.  The  face  of  the  womaii;^ 
perhaps,  before  pale  and  flat,  becomes  red  and  turgid, 
the  eyes  gleam,  and  are  inflamed  ; the  pulfe  becomes 
quick  and  hard ; and  from  the  exquifite  expedtatioa 
of  relief,  flie  looks  wildly  round  on  her  attendamtSj 
lofing  all  reafon  and  recolleftion ; flie  is  frantic,  with  the 
mod  agonizing  pain  to  which  the  human  frame  is  fubje<^. 
Now  the  occiput  of  the  child  begins  to  projeft  with  its 
wrinkled  fcalp  through  the  external  parts,  but  nature 
intends  that  this  alfo  fhould  dil^ite  flowly  ; the  ligaments 
and  QS  coxitis  refid  feveral  throes,  and  dire<2:  the 

head 
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head  forward  under  the  pubes ; at  lad,  after  fevera! 
pains,  it  rifes  with  a half  turn,  and  is  delivered. 

4th.  The  fourth  ftage,  is  the  delivery  of  the  body 
and  fhoulders  ; and, 

5th.  The  fifth  ftage,  is  the  delivery  of  the  placenta* 
The  placenta  is  expelled  by  a continuation  of  the  fame 
adion  of  the  womb,  and  is  part  of  the  natural  pro- 
cefs.  Firft  a flow  of  the  liquor  amnii  and  blood  fol* 
lows  the  child,  and  the  woman  lies  for  a time  ex- 
haufted ; the  extreme  pain  and  excitement  having 
ceafed.  The  womb  generally  recovers  its  powers  in 
about  twenty  minutes,  and  then  there  is  grinding  pain 
in  the  belly,  and  the  placenta  is  detached  and  expelled, 
or  is  puflied  down  into  the  vagina. 

Thus  we  have  fketched,  in  the  moft  fuperficial 
manner,  the  progrefs  of  a natural  labour,  with  a view 
merely  to  explain  the  general  notion  of  the  entire 
fundion  pf  the  womb,  not  with  that  minutenefs  which 
the  accoucheur  would  look  for  in  treating  the  fubjed. 
Let  us,  for  an  inftant,  attend  to  the  flate  of  the  um- 
bilical cord,  and  the  final  contradion  of  the  womb. 

I have  already  obferved,  that  while  the  membranes 
are  unbroken,  the  child  is  fafe,  that  is  to  fay,  there 
is  no  danger  of  the  eompreflion  of  the  umbilical  cord  i 
but  when  the  membranes  have  burft,  and  the  waters 
are  evacuated,  the  cord  muft  fufler  a degree  of  com- 
prelTion  betwixt  the  uterus  and  the  child,  and  there  is 
danger  that  the  cord  may  fall  down  before  the  head, 
until  the  head  has  defcended  into  the  brim ; as  the 
uterus  contrads,  and  as  it  were  follows  the  child,  the 
circulation  through  the  placenta  muft  become  fome- 
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what  difficult,  and  the  ufual  fundion  correfponding 
with  that  of  the  adult  lungs  impaired.  This  mud  be 
much  more  the  cafe  when  the  child  is  delivered,  and 
the  placenta  remains  in  the  contraaed  womb.  No 
doubt  nature  intends  by  this,  that  the  funaion  of  the 
placenta  ffiall  be  gradually  dlminiflied,  and  not  fud- 
denly  cut  off,  that  the  child  may  feel  occafion  for  the 
play  of  the  mufcles  of  refpiration,  and  that  the  func- 
tion of  the  lungs  may,  by  degrees,  take  place  of  the 
funaion  of  tne  placenta.  When  the  child  is  firff  de« 
iivered,  the  cord  pulfates  ftrongly  • wffien  the  child 
cries,  it  becomes  feeble  5 at  hrfL,  the  child  has  ftrorig 
and  irregular  catches  of  the  refpiratory  mufcles^  but 
by  and  bye  it  breathes  more  regularly,  and  cries  lufti- 
ly.  At  hrd  the  breathing  only  renders  the  pulfation 
of  Liie  cord  feeble,  but  prefently  the  pulfation  becomes 
fo  weak,  that  it  is  felt  only  near  the  umbilicus,  and  it 
ceafes  when  the  regular  and  ^ interrupted  breathing  is 
effablifhed,  and  the  crying  ceafes. 

The  delivery  of  the  child  and  placenta  is  followed 
by  a confiderable  efflux  of  blood.  But  after  this 
there  continues  a difcharge  from  the  uterus,  which  is 
called  the  lochia.  It  is  like  the  exudation  of  blood 
from  an  extenfive  wound,  in  as  much  as  by  the  con- 
iia£tion  of  the  veffels  from  which  it  flows,  it  becomes 

ferous  in  a few  days,  and  ceafes  gradually  like  a 
h^emorrhagy. 

This  open  difcharge  from  the  womb  after  delivery, 
IS  no  doubt  a provifioii  againfl  the  confequence  whicff 
would  naturally  refult  from  the  fudden  and  perfed  ob- 
flrudion,  and  the  adivity  of  the  uterine  veffels  confe- 
qumt  on  delivery.  By  this  difcharge  the  adivity  of 
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the  veffels  is  gradually  relieved,  and  as  it  is  a dif- 
charge  taking  place  of  the  aQive  ftate  of  the  womb, 
fo  the  fecretion  of  the  milk  in  the  breads,  and  the 
giving  of  fuck,  caufes  the  difcharge  to  ceafe  much 
iboner  than  it  would  do  if  the  mother  were  not  the 
nurfe. 


OF  THE  MAMMiE. 

I2>r  man  and  in  children  of  both  fexes,  there  is  no 
mark  of  the  breaft,  but  the  little  cutaneous  papilla,  or 
nipple.  Thefe  tubercles  are,  however,  furrounded 
by  a zone  or  diik,  of  a brownifh  red  colour,  the  areola. 

xlt  puberty,  as  we  have  faid,  the  breaft  of  the  female 
becomes  protuberant,  and  thofe  parts  which  were  in 
miniature,  and  without  adion,  quickly  grow  into  a 
firm  glandular  mafs  (fpeaking  anatomically).  The 
fhape,  rotundity  and  firmnefs  of  the  gland  depends 
much  upon  the  adipofe  membrane  furrounding  and 
inteife^ling  the  glandular  body. 

The  glandular  part  itfelf  is  divided  into  little  maffes, 
which  again  confift  of  fmall  granules.  Thefe  feveral 
fubdivifions  of  the  glands  are  clofely  furrounded  by 
membranes. 

r 

The  lactiferous  duCls  are  gathered  together  from 
thefe  lefler  granules,  and  unite  into  12  or  1 5 in  num- 
ber of  a very  confiderable  fize,  as  they  converge  to- 
wards the  root  of  the  nipple.  When  milk  is  fecreted, 
the  glands  are  large,  a remarkable  diftention  of  the 
duCts  alfo  takes  place,  for  they  are  then  become  tor- 
tuous and  varicofe,  and  ferve  as  refervoirs  of  the 
milk.  Where  they  pafs  through  the  nipple,  however, 
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they  are  again  contra^led,  and  open  by  fmall  pores 
npon  its  furface.  The  nipple  is  of  a fpongy  and 
elaftic  nature,  and  fuffers  a diftenfion  or  eredlion, 
"When  the  nipple  is  contraded,  the  laftiferous  du6ls 
mud  be  compreded^  and  perhaps  coiled  together,  fo 
that  the  milk  cannot  flow,  or  flows  with  difficulty  : 
but  by  the  fucking  of  the  child,  the  nipple  is  didended, 
and  the  dudfs  elongated,  fo  that  the  milk  flows.  There 
open  upon  the  areola  feverai  fuperflciai  or  cutaneous 
glands,  wnicii  pour  out  a difcharge  to  defend  it  and 
the  nipple  from  excoriation. 

Oi  the  arteries,  vems,  or  lymphatics  of  the  rnammiE, 
we  need  not  treat  here. 

We  have  many  occafions  to  obferve  the  confent  and 
fympathy  which  exid  betwixt  the  womb  and  the 
breads.  On  the  fird  period  of  the  nienfes,  the  breads 
are  much  didended.  In  many  wmmeii  at  each  return, 
of  the  difcharge,  a degree  of  fwelling  and  {hooting 
pain  is  felt  in  them,  and  the  enlargement  and  fhoot- 
ing  pain  in  the  bread,  with  the  darker  colour  of  the 
areola,  is  marked  as  the  mod  prominent  fign  of  preg- 
nancy : with  the  ceafmg  of  mendruation,  v/hich  is  the 
peffation  of  the  ufaal  excitement  and  adion  of  the 
womb,  the  breads  contrad  and  are  abforbed.  Any 
unufuai  dimulus  or  irritation  in  the  womb,  as  poly- 
pus, or  cancers,  or  even  proiapl'us  and  excoriation, 
will  affed  the  breads,  caufing  them  to  enlarge  and  be- 
come painful. 

When  the  fundion  of  the  parts  ceafe,  they  feem  to 
feel  the  want  of  the  uiual  excitement  to  coired  adion, 
and  are  apt  to  fall  into  difeafe  ; fo  it  is  at  lead  with  the 
womb  and  manimm,  for  at  that  period  of  life,  when 
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the  fyftem  is  no  longer  able  to  fupport  and  give  nou- 
rilhment  to  a child,  and  thefe  parts  fubfide  from  their 
ufual  adtion,  they  often  become  fchirrous  or  cance- 
rous, and  terminate  exiftence  by  a tedious,  painful,  and 
loath fo me  difeafe. 


PART  THE  FOURTH. 


OF  THE  LTMPHATIC  AND  LACTEAL 
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OF  THE  LYMPHATIC  AND  LACTEAL  SYSTEMS 

OF  VESSELS. 

INTRODUCTORY  VIEWS. 

I 

We  have  underilood  that  the  red  blood  circulates 
ill  the  body,  through  veffels  (the  arteries  and  veins) 
which  have  a dire£l  communication  at  their  extremities 
by  inofculation  ^ that  although  thefe  velfels  lie  parallel 
to  each  other,  and  extend  from  the  heart  to  the  re« 
moteft  part  of  the  body,  yet  the  blood  is  faid  to  pafs 
through  the  circulation,  becaufe  it  is  tranfmitted  from 
the  veins  into  the  arteries  through  the  medium  of  the 
heart ; and  from  the  extremities  of  the  arteries  diredtly 
into  the  veins,  returning  again  to  the  centre.  In  this 
tranfmiflion  of  the  blood  through  continuous  tubes, 
there  is  in  the  coats  of  the  veffels  an  alternation  of  con- 
traction and  relaxation  which  impels  it  forward*  But 
befides  thefe  arteries  and  veins  carrying  the  red  blood 
through  the  body,  there  are  other  velfels  more  remote 
in  their  connection  with  what  is  generally  called  the 
circulating  fyftem  of  velfels. 

SECTION  I. 

OF  THE  CAPILLARY  VESSELS. 

The  capillary  velfels  are  thofe  extreme  branches 
which  are  as  minute  as  hairs  ^ but  ihic,  though  the 
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literal,  is  not  the  general  meaning  of  the  term.  By 
capillary  velTels  is  rather  underftood  thofe  branches  in 
which  the  changes  are  wrought  from  the  blood,  and 
which  are  either  fo  minute  as  not  to  allow  the  pro- 
mifcuous  flow  of  the  blood,  or  pofTefTed  of  fuch  a 
degree  of  irritability  and  appetency,  as  only  to  allow 
certain  parts  of  that  fluid  to  be  tranfmitted. 

It  is  proved  that  in  the  living  body  there  is  no  ex- 
udation ; but  no  fooner  is  the  animal  dead,  than  the 
fluids  exude  from  the  veffels,  the  fecretions  pafs  through 
the  coats  of  thofe  receptacles  which  formerly  contained 
them,  and  the  whole  parts  partake  of  an  univerfal 
colour.  From  this  Ample  fact,  we  are  led  to  think 
that  a property  exifts  in  the  living  fibre,  which  by  con- 
tradlion  or  fome  other  property  repels  the  fluids. 
Admitting  this,  it  is  very  natural  to  fuppofe  that  the 
fibres,  and  more  particularly  the  veflfels,  have  a difcri- 
minating  property  ; fo  that  the  capillary  texture  of 
each  organ  pofl'efl'es  fenfibillty,  which  has  its  relations 
to  the  fluids  pafTing  through  them,  or  to  be  fecreted 
from  them. 

If  we  admit  this,  we  may  alfa  forfee  the  explanation 
of  the  moft  puzzling  phenomenon  of  inflammation. 
Inflammation  is  the  effefi:  of  excitement : there  is 
increafed  aclion  of  the  arteries ; and  by  the  operation 
of  the  fame  caufe,  there  is  a deftrudllon  of  the  natural 
fenfibilities  of  the  capillary  veflels,  fo  that  they  no 
longer  are  pofleffed  of  their  diftingulfhing  fenfibility, 
and  they  admit  the  promifcuous  paflage  of  the  red 
blood  : they  become  dilated  by  the  adlion  of  the 
arteries,  and  vifibly  didended  with  red  blood.  The 
cfFedt  is  not  merely  the  mechanical  derangement  of  the 
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particles  of  the  blood.  The  chemical  changes  which 
take  place  in  the  extreme  veffels  are  difordered,  and 
the  blood  depofits  upon  the  extreme  branches  of  the 
nervous  fyftem  an  unufual  proportion  of  irritability  ; fo 
that  with  the  rednefs  arifmg  from  the  circulation  of 
red  blood  through  the  hitherto  pellucid  veffels,  in  parts 
not  endowed  with  fenfibility,  there  is  acquired  an 
unufual  fenfibility,  and  the  power  of  tranfmitting  the 
fenfation  to  the  fenforium.  Since  we  fee  that  in  an 
inflammatory  (late  the  pellucid  veins  tranfmit  red  blood, 
and  that  this  red  blood  mud  be  fupplied  by  the  ferous 
arteries ; then  it  is  proved  that  anfwering  to  the  pellucid 
arteries  (in  their  natural  date)  there  are  pellucid  veins. 
We  fliould  acquiefce  therefore  in  the  opinion  that  fup- 
pofes  both  the  arteries  and  veins  to  have  pellucid  capil- 
lary branches  anfwering  to  each  other,  collateral  to  the 
larger  and  more  palpable  anadomofis  of  their  red 
extremities.  Thefe  anadomofing  branches  of  the 
arteries  and  veins  in  which  the  red  blood  is  feen  to 
circulate,  perpetuate  the  flow  of  the  greater  part  of  the 
blood  back  to  the  heart,  while  the  feveral  fecretions  are 
performed  in  the  capillary  veffels  ^ ; but  there  is  no 
reafon  to  fuppofe  that  the  fluids  fent  from  the  arteries 
into  thefe  pellucid  capillary  veffels  are  all  poured  out 
in  form  of  fecretions  : part  returns  into  the  extremities 
of  the  circulating  veins.  The  fecreted  fluids  and  folids 
are  either  carried  away  by  du6ls  into  their  receptacles, 
or  thrown  out  from  the  body  : while  thofe  fluids  which 
are  exuded  on  the  cellular  membrane  and  cavities  are 
re-abforbed  by  the  fydem  of  abforbent  lymphatics. 

We  fay  then  that  arteries  terminate,  fir  ft,  in  red  veins ; 
which  is  proved  by  the  microfcope,  and  by  mercurial 
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and  other  injeclions  ; fecondly,  in  glands  ; thirdly,  in 
cells  receiving  red  blood  ; fourthly,  in  lymphatic  veins  ; 
fifthly,  in  exhalents,  which  pour  their  fluids  into  the 
cellular  membrane,  cavities,  joints,  &c,  and  which  fluid 
is  taken  up  by  the  valvular  lymphatic  abforbents. 

But  thefe  abforbent  leiTels,  of  which  we  are  now  to 
treat  under  the  divifion  of  lymphatics,  do  alfo  perform 
a circulation,  in  as  much  as  they  convey  back  to 
the  centre  of  the  fyflem  the  fluids,  which  have  been 
thrown  out  from  the  extremities  of  the  arteries. 
But  as  thefe  lymphatic  veikls  are  not  continued  from 
the  extremities  of  the  arteries  as  the  red  veins  are,  as 
they  imbibe  the  fluids,  wbich  have  been  thrown  out 
of  the  other  fyftem  ; their  fluid  contents  cannot  be 
conveyed  through  them  by  the  force  of  the  heart  and 
arteries,  they  mUil  be  peculiar  in  having  powers  with- 
in themfelvesV  firll  of  abforbiiig,  and  then  of  propel- 
ling theirdluid  onw^ard  to  the  heart. 

This  common  property  of  abforption  in  the  lym- 
phatics, abforbents,'  and  lAcfeals,'  and  their  bdng  con- 
nedled  with  the  fame  trunk,  occahons  their  being  con- 
fidered  as  one  fyftern  of  veffels  f when,  in  faff,  iookiiig 
upon  the  general  cecoriomy  of  the  living  body,  we  find 
them  miniRering  to  very  difTefent  purpofes.  The  one 
branch  of  the  fyftem,  the  lymphatics  (as  we  have  feen 
in  the  introdudion  to  this  volume’^,  takes  up  the  mat- 
ter v/hich  has  been  fecr^ted,  and  poured  cut  from  (he 
arteries,  (viz.  all  the  folids  and  fluid^s  of  .the  body,) 
and  conveys  it  again  into  the  circulating  fyftem.  The 
lacltal  veftels  on  the  contrary,  are  thofe  veftels  which 
opening  upon  the  inner  fur'ace  of  the  inteftines  re- 
ceive into  them  the  nutritious  ftuid?,  prepared  by  the 
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organs  of  digeftion,  and  fuited  to  fupply  the  incefiant 
waRe  and  dedrudion  of  the  folid  and  fluid  parts  of 
our  fram'e,  and  which  have  been  abforbed  and  carried 
away  by  the  lymphatics*  Following  this  firnple  view^ 
although  the  abforbent  fyflem  be  commonly  divided 
into  the  thoracic  dudt,  lymphatics,  ladeals,  and  glan- 
dular apparatus  attached  to  them,  I fhall  throw  the 
prefent  fedion  into  the  divifions  of  the  lymphatics  and 
of  the  lacleals. 

S E C T I O N IL 

OF  THE  LYMPHATIC  SYSTEM  IN  PARTICULAR, 

The  lymphatic  velTels  are  tubes  whofe  coats  are 
perfedlly  pellucid,  having  a remarkable  power  of  con- 
tradion,  which  caufes  them  to  flirink,  and  difap- 
pear,  fo  as  to  render  it  difficult  to  demonilrate  them. 
Indeed  they  are  only  to  be  obferved  by  an  eye  accuf- 
tomed  to  the  making  of  lymphatic  iiijedlions.  They 
are  called  lymphatics,  or  ductus  AQuoi?i,  from 
their  tranfmitting  a fluid  colourlefs  as ’water.  \¥heri 
they  are  diflended  with  their  fluids,  they  fliow  that 
they  poffefs  a very  diftinft  cliarafier  from  the  other 
circulating  tubes.  They  are  irregularly  diftended, 
knotty,,  and  fometimes  like  a chain  of  beads,  or  little 
irregular  veficles  conneded  together.  This  irregularity 
is  owing  to  their  numerous  valves,  which  are  feniiiunar 
membranes,  like  thofe  of  the  veins,  and  hung  acrofs  their 
cavities,  fo  as  to  catch  and  interrupt  the  refluent  lymph. 
They  iay,  in  general,  theL  in  the  ipace  of  an  inch  the 
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294  OF  the  lymphatic  system. 

lymphatic  veffel  has  three  or  four  pairs  of  valves.  But 
this  bears  no  certain  proportion  ; for  as  thefe  veffels  run 
where  they  are  expofed  to  occafional  compreffion  from 
the  furrounding  parts,  or  bear  the  weight  of  a high 
column  of  fluid,  their  valves  are  more  frequent.  The 
lymphatics  are  improperly  called  cylindrical  tubes,  fince 
they  are  irregular  from  their  valves  branching  and 
frequent  communications.  The  coats  of  the  lymphatic 
veflels  are  the  ftrongeft:  of  any  in  the  body  5 for  al- 
though extremely  thin  and  pellucid,  they  give  refift- 
ance  to  diftention  beyond  a certain  point,  and  bear  a 
column  of  mercury  which  would  buril  through  the 
'valves  of  veins,  and  tear  the  coats  of  arteries.  If 
there  be  a mufcular  coat,  and  no  one  ever  denied  the 
mufcularity  of  the  lymphatics,  then  we  may  reckon 
three  coats : Firft,  The  inner  coat,  which  is  the  conti- 
nuation of  the  inner  tunic  of  the  veins,  as  may  be 
obferved  in  the  opening  of  the  thoracic  dud  into  the 
left  fubclaviaii  and  left  jugular  veins.  It  is  fmooth 
and  polifhed,  forms  duplicatures  or  valves,  and  pre- 
, vents  the  tranfudation  of  their  fluids : it  is  conneded  by 
cellular  membrane  to  the  middle  coat.  Secondly,  The 
mufcular  or  middle  coat,  which  confifts  chiefly  of 
mufcular  fibres,  which,  according  to  Sheldon,  run  in 
every  poffible  diredion,  though  the  greater  number 
take  the  circular  diredion.  And,  laflly,  the  outer  coat, 
which  is  conneded  with  the  general  invefting  cellular 
membrane.  As  the  inner  coat  muft  chiefly  form  the 
valves,  and  as  the  valves  poflefs  fo  wonderful  a power 
of  refilling  the  column  of  mercury,  I Ihould  hold  that 
the  inner  coat  is  that  on  which  the  ftrength  and  refifl:- 
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ance  to  dillentlon  of  the  lymphatics  depends,  though 
it  has  been  faid  that  it  is  to  the  outer  coat  that  they 
owe  this  property.  The  mufcularity  of  thefe  veffels 
is  rather  inferred  than  proved  : it  is  inferred  from  the 
unaffifted  adtion  which  they  have  to  perform  in  preffing 
the  abforbed  fluids  onward  to  the  heart.  Neverthelefs 
we  fometimes  fee  the  lymphatics  of  the  lower  extremi- 
ties of  a colour  fo  red  and  flefhy,  that  we  may  fay  their 
mufcularity  is  demonflrable. 

The  lymphatics  feem  to  poflefs  little  elaflicity ; when 
they  are  blown  into,  they  rife  with  the  flighted  force, 
and  remain  didended,  although  the  paflage  of  the  air 
forward  be  uninterrupted  ; whereas,  had  they  confider- 
able  eladicity,  they  would  contradl  and^difappear.  In- 
deed, when  empty,  in  the  dead  body  they  may  be  rather 
faid  to  be  coilapfed  than  contracted.— Although  the 
* lymphatics  can  be  didended  with  the  flighted  inflations, 
yet  when  didended,  as  we  have  already  obferved,  they 
firmly  refid  further  dilatation.  This  is  a quality  necef- 
ary  to  their  valvular  druClure,  for  if  they  were  eladic 
beyond  this  degree  of  dilatation,  the  caliber  of  the  veiTel 
would  be  occafionally  fo  enlarged  as  to  render  the  valves 
incapable  of  meeting,  and  of  preventing  the  retrograde 
movement  of  the  fluids. 


SECTION  IIL 

OF  THE  GLANDS  OF  THE  ABSORBENT  SYSTEM. 

Every  where  throughout  the  body  and  vifcera  be- 
twixt the  extreme  branches  of  the  abforbent  fydem. 
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and  the  trunk,  glandularbod-ies  are  interpofed.  Though 
of  vaiious  forms  they  ate  generally  of  an  oval  fhape^ 
and  they  vary  in  fze  from  the  twentieth  part  of  an 
inch  to  a full  inch  in  diameter.  Sometimes  they  are 
fegregated,— foiiietimes  accumulated  and  cludered  to- 
gether. The  colour  of  thofe  bodies  is  various  in  the 
icveral  parts  of  the  body  : in  young  animals  they  are 
redder,  and  become  pale  only  with  age*  They  are 
redder  and  ftronger  in  the  outer  parts  of  the  body,  as 
in  the  thigh,  axilla,  ht.  lefs  fo  within  the  abdomen  and 
thorax.  2.  The  latter  will  not  bear  fo  high  a column 
of  mercury  as  the  former.  The  mefenterie  glands  are 
faid  totally  to  difappear  in  old  age^A 

it  would  appear  that  the  glands  of  this  fyftem  are  of 
more  importance  to  voiins*  animals  than  to  adults. 
111  the  fcetus  and  in  children  the  iadeal  and  lymphatic 
glands  are  exceedingly  numerous  ; but  thev  ilirink  or 
difappear  with  old  age.  In  the  fetus,  indeed,  they  can 
be  of  no  very  eflbntial  ufe ; they  are  then  rather  in  a (fate 
of  preparation  for  the  actions  neceflary  in  infancy  and 
youth.  It  is  then  alfo  that  they  are  nioft  liable  to  difeafe, 
and  feem  more  irritable  a.nd  ready  to  inflame,  efpecially 
in  fiiperhcial  .fiiuations.  About  the  age  of  fourteen  or 
fifteen  this' c/iFpofition  is  changed,  which  is  commonly 
faid  to  proceed  from  the  iiicreafecj  vigour  of  the  confti- 
tution,  and  the  change  which  then  takes  place  on  the 
organs  of  generation.  It  is  rather  to  be  attributed, 
however,  to  the  diminution  of  irritability  and  activity 
of  their  veifels  in  verging  to  the  adult  Hate,  which  is 
marked  by  their  comparatively  lefs  fize,  and  finaller  de^ 

* By  Ruyfc!'. . hxprgagni,  Haller,  Sheldon. 
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gree  of  vafcularity.  Vve  may  further  obferve  that  the 
lymphatic  glands,  even  In  the  fcrophulous  difeafes,  are 
feldom  primarily  afleded  : that  they  partake  of  difeafed 
action  from  the  furface,  or  from  an  affedlion  of  the 
inteftines,  or  from  the  abforption  of  matter.  The 
flrudure  of  thefe  glands  has  not  been  fadsfadorily 
Jnvelligated  ; or  the  inquiry  is  attended  with  infur- 
mountable  difficulties.  Some  anatomifls  have  faid^ 
that  they  confifted  of  the  convoluted  abforbent  veffels  ^ 
others  that  they  are  of  a cellular  ftrudure.  When 
they  affirm  that  thefe  cells  are  totally  diftind  from 
the  lymphatic  veffels,  it  is  not  fo  eafy  to  underhand 
them : for  cells  communicating  with  each  other,  and 
into  which  the  iyniphkic  veffels  enter,  are  very  much 
the  fame  with  a feries  of  convoluted,  varicofe,  and  ir- 
regularly dilated  veffels.  If  we  could  diffed  this  feries 
of  cells,  as  Halier  did  the  veficulm  feminales,  we 
fhould  have  reprefented  to  us  the  appearance  of  a con- 
voluted  varicofe  veffel. 

There  is  a coat  of  cellular  membrane  which  fur- 
rounds  the  glands.  This  coat  is  pervaded  by  a peculiar 
fluid  which  has  given  rife  to  fome  fpeculation.  It  is 
obferved  chiefly  in  young  animals,  and  is  for  the  mcfl 
part,  though  not  always,  white  and  milky,  and  in  the 
glands  of  the  lungs  it  is  of  a blackifli  colour.  This  is 
the  fluid  which  having  globules  in  it,  was  fuppofed  by 
Mr.  Hewfon  to  be  The  firfl  fiage  of  the  formation  of 
the  red  globules  of  the  blood.  It  is  diftind  from  the 
abforbed  fluids,  and  is  a fecretion  from  the  arteries. 
Phyfiologifts  have  not  determined  the  nature  or  ufe  of 
This  fluid. 
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At  prefent  there  feems  no  better  hypothefis  to  be 
oftered  regarding  the  ufe  of  the  lymphatic  and  ladeal 
glands,  than  that  they  ferve  to  check,  controul,  and 
nieafure  the  flow  of  the  abforbed  fluids  into  the  mafs  of 
the  blood  : without  them  it  appears  to  me  probable  that 
at  one  time  the  lymph  returning  from  the  body,  or 
at  another  time  the  chyle,  might  flow  too  rapidly,  and 
m a difproportioned  quantity  into  the  veins  and  heart. 
But  by^  the  check  which  the  glands  impofe  upon  this 
flow,  giving  a remora  and  ferving  as  receptacles  of  the 
abforbed  fluids,  thofe  fluids  are  poured  with  a more 
uniform  and  conftant  flow  upon  the  heart. 


SECTION  IV. 

ORIGIN  OF  THE  LYMPHATICS,  AND  OF  THE  DOC- 
1 

trines  of  absorption. 

The  lymphatics,  forming  a fyftem  of  abforbents,  we 
might  fay,  in  general,  that  they  take  up  all  the  fluids 
which  have  been  thrown  out  upon  the  furfaces  of  the 
body.  Thus  they  arlfe  from  the  furface  of  the  Ikin  j 
from  the  iurface  of  the  cavities  and  vifcera  covered  by 
the  pleura  and  peritoneum ; from  the  cells  of  the  Inter- 
Ibtial  and  adipofe  membrane,  &c.  This  is  the  Ample 
ufe  afligned  to  this  fyllem  of  velTels : but  whether  they 
are  the  only  fyftem  of  abforbents ; whether  they  carry 
away  all  the  parts  of  the  fyftem,  fluids  and  folids ; 
whether  they  abforb  the  mufcles,  membranes,  bones, 
tendons,  &c.  of  which  the  folid  body  conflfts,  is  a 
queftion  requiring  fevere  examination.  It  cannot  be 
denied  that  although  the  fyftem  and  dodrines  of  ab- 
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forptlon  be  the  moft  beautiful  and  interefting,  and 
apparently  the  fimpleft  in  the  whole  ceconomy,  yet  it  is 
founded  on  very  few  facts,  while  there  is  much  doc- 
trine tacitly  acknowledged,  which  feems  in  fymmetry 
with  the  fa£ts  and  the  laws  of  the  oeconomy,  but  which 
is  not  founded  in  abfolute  proof.  We  lhall  firll  exa- 
mine the  proofs  of  the  lymphatics  being  the  veffels 
which  abforb  the  fluids  of  the  cavities  and  furfaces  of 
the  body.  The  animal  machine  univerfally  partakes  of 
motion.  A principal  provifion  for  this  mobility  of 
parts,  is  the  loofenefs  of  the  cellular  membrane  which 
every  where  pervades  the  body,  and  fupports  the 
veflels  and  conne£ts  the  feveral  parts.  This  interflitiai 
membrane  is  elaftic,  and  being  cellular,  to  allow  of 
motion,  its  furface  is  bedewed  with  ferous  exudation. 
This  fluid  is  perpetually  pafling  from  the  extremities 
or  Tides  of  the  lymphatic  arteries  or  capillaries,  into  the 
cellular  membrane,  and  upon  all  the  cavities  of  the 
body.  The  fluid  extravafated  is  called  lymph,  and 
fome  have  fuppofed  that  it  pafies  through  inorganized 
pores,  an  expreffion  that  is  not  very  intelligible ; but  if 
by  this  is  meant  (as  has  fometimes  been  explained) 

accidental  pores’^  in  the  fides  of  the  veflels,  it  is  a 
fuppolition  quite  improbable  and  unlikely  The 

* Dr.  Hunter  fupported  this  opinion  (Commentaries  p.  40,) 
viz.  “ that  the  fluids  of  cavities  w^ere  collected  by  tranfudation, 
and  not  thrown  out  by  exhalents  an  opinion  which  could  only 
have  arifen  from  not  correcting  the  ideas  received  in  making 
injedions  in  the  dead  body  by  the  phenomena  of  the  living  fyflem. 
See  He^jufon  on  the  Lymphatic  -Sypm,  chap.  viii.  where  the  opinion 
of  inorganical  filtering  is  fiiccCisfully  combated.*— ’See  alfoCruick- 
ftianks. 
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pores  or  vefleis  from  which  this  fluid  exudes  are  called 
exhalent.;  and  their  a6llon  is  no  doubt  as  completely 
fecretion  as  that  which  produces  the  fluids,  which  in 
our  wifdom  we  call  more  perfe£t  fecretions. 

TLhat  the  lymphatics  take  up  the  fluids  thrown  out 
in  the  cavities  of  the  body,  as  the  abdomen,  thorax, 
pericardium,  &c.  there  is  what  nearly^ amounts  to  an 
abfolute  proof,  in  comparing  the  fluids  of  thofe  cavities 
with  that  contained  in  the  velfels,  for  by  the  experi- 
ments of  Flewfon  it  is  found  that  if  the,  fluid  moifteriing 
the  cavities  be  collecled,  it  will  form  a jelly  when  ex- 
pofed  to  the  air,  as  the  ^coagulable  lymphatic  does. 
Again,  if  a lymphatic  veffel  be  tied  up  in  a living 
animal,  and  then  opened  fo  as  to  allow  the  fluid  to 
flow  into  a cup,  it  will  alfo  foim  a jelly  like  the  coagu- 
iable  lymph*.  The  fluid  of  cavities  alters  in  animals 

difeafed ; fometimes  retaining  its  coagulability,  and 

\ 

even  acquiring  ftronger  powers ; fometimes  lofmg  it  al- 
together. But  what  is  mofl  eflential  to  our  prefent 
purpofe,  it  has  been  obferved,  that  whatever  change 

* But,  by  dlfeafe,  the  fluids  in  the  cavities  and  cellular  mem- 
brane is  altered.  In  dropfy,  for  example,  the  fluid  of  the 
abdomen  lofes  the  property  of  coagulating  on  mere  expofure  ; it 
comes  to  refemble  more  the  ferum  of  the  blood:  this  were 
fuificient  proof  that  the  coliedion  is  not  owing  merely  to  the 
diminifhed  abforption,  but  that  there  is  a change  of  adion  in  the 
velfels  of  the  peritoneum,  pleura,  pericardium,  dc.  An  inflam- 
matory adion  of  the  vefleis  will  throw  out  a fluid  more  coagulable, 
and  which,  in  a high  degree  of  adion,  will  form  a him  cf  coagu- 
lable  lymph  or  even  pus  on  the  furface.-  But  in  a date  the 
reverfe  of  inflammation,  fuch  for  example  as  the  debility  fclluwing 
inflammation,  a ferous  eifufion  will  be  poured  out,  having  little 
tendejQcy  to  coagulate. 

takes 
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lakes  place  In  the  fluids  of  the  cavities,  the  fame  is 
found  to  have  taken  place  in  the  lymphatics. 

Bat  the  fludent  naturally  afks,  how  is  the  lymph 
taken  into  the  lymphatic  veffeis ; and  here  it  mufl;  be 
confeffed,  there  is  too  much  field  for  c )nje6lure. 

It  was  thought  formerly  that  the  lymphatic  arteries 
terminated  in  fmall  pellucid  veins : thefe  veins  carry- 
ing  only  the  thinner,  and  refufing  the  red  part  of  the 
l)iood,  were  called  lymphatics.  When  the  anatomift 
threw  in  his  minute  inje^Ion,  and  faw  the  coloured 
fluid  return  by  the  red  veins,  and  the  colourlefs 
fluid  return  by  the  lymphatics  it  was  held  as  a fuf- 
ncient  proof  of  the  accuracy  of  the  preconceived  no- 
tion, and  tallied  with  obfervations  of  Leewenhoeck, 
and  the  theory  of  Boerhaave.  See  Introduction  to 
Vd.  III.  When,  however,  anatomiils  more  carefully, 
examined  the  ftate  of  parts,  they  found  that  the  lym- 
phatics were  not  filled,  uniefs  the  cellular  membrane 
was  previoufly  injeaed  by  the  extravafation  of  the  fluid 
from  the  blood  veflels.  Finding  that  this  alleged 
experiment  was  really  no  proof  of  the  anafiomofis, 
and  direa  communication  betwixt  the  extreme  arteries 
and  lymphaiics,  they  conceived  that  it  was  a proof 
that  thefe  lymphatics  took  their  rife  ifom  the  cellular 
interfiitial  texture.  Then  injeaing  with  mercury, 
they  found  that  when  the  veflels  burfi,  and  the  column 
fuddenly  defcended,  and  the  cellular  membrane  was 
filled,  the  mercury  was  feen  to  rife  in  the  lymphatics, 
hollowing  up  this,  they  blew  air,  or  injeaed  various 


* It  was  probably  Nuck  wlio  firfl  injected  the  lympKatics  from 
the  arteries. 
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fluids  dlre611y  into  the  cellular  membrane,  and  inje6led 
the  lymphatics.  Thus  by  an  error,  by  an  accidental 
effe^  of  their  injedion,  the  minds  of  Dr.  Hunter  and 
Monro  were  opened  to  a freer  difcuffion  of  the  re- 

A. 

ceived  opinions  and  approved  authorities.  Soon, 
however,  it  was  underhood  by  thofe  converfant  with 
anatomy,  that  thefe  accidental  injedions  of  the  lym- 
phatics did  not  prove  the  lymphatics  to  take  their 
origin  either  from  the  cells  or  from  the  extreme  arteries ; 
but  already  this  good  elfecl,  at  lead,  was  produced,  that 
men's  minds  were  excited  to  inquire  after  new  fadts 
and  trains  of  obfervation.  It  was  now  recolleffed,  that 
a ftrid  analogy  and  correfpondence  fubfihed  betwixt 
the  lymphatics  and  lacfeals  ; the  proofs  of  the  lafleals 
being  abforbents,  were  recalled  to  memory  5 new  proofs 
of  their  being  the  foie  abforbents  of  the  intehines  were 
brought  forward  ; the  nature  of  the  fluids  effufed  into 
the  various  cavities  and  cells  of  the  body  was  attended 
to  ; and  the  conviction  followed,  that  the  mod  eflfen- 
tial  ufe  of  the  lymphatic  veflels  was  to  ferve  as  a 
fydem  of  abforbents,  to  take  up  the  extravafated  fluids. 
They  refleded  that  to  didend  the  intedines  with  injec- 
tion would  never  fill  the  iadeals ; and  were  convinced 
that  the  injedion  of  the  lymphatics  could  not  be  lup^ 
pofed  to  be  through  the  proper  abforbing  mouths  of 
thefe  veflels  opening  upon  the  cells ; but  rather  that 
the  injedion  had  entered  the  veflels  by  tne  rupture  of 
their  extreme  branches.  Thus  the  theory  of  the  lym- 
phatics being  a fydem  of  abforbents,  came  to  red  on 
analogy,  and  the  obfervation  of  the  phenomena  of  the 
living  body. 


The 
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The  chief  proo^of  the  lymphatic  abforption  has  been, 
derived  from  the  manner  in  which  the  venereal  virus 
is  received  into  the  fydem.  Venereal  matter  being 
allowed  to  lodge  upon  the  delicate  fldn  of  the  glan^ 
penis  or  preputiuni,  caufes  an  ulcer  there.  The  mat- 

3> 

ter  of  this  ulcer  is  abforbed  by  the  lymphatic  of  the 
part ; an  inflamed  line  is  fometimes  to  be  traced  into 
the  groin  ; and  the  lymphatic  gland  of  the  groin 
receiving  this  abforbed  matter,  inflames  and  forms  the 
bubo.  Here,  then,  is  a proof  that  the  red  veins  do 
not  abforb,  and  that  lymphatics  do  : elfe  why  are  they 

inflamed,  and  why  are  the  lymphatic  glands  inflamed 
to  fuppuration. 

'We  mufl  obferve,  however,  that  this  is  by  no  meanp 
.an  abfolute  proof  of  abforption  5 nor  is  there  here 
unequivocal  evidence  of  venereal  matter  having  been 
abforbed.  Although,  therefore,  we  believe  in  the  gene- 
jal  fyfleni,  we  may  hazard  thefe  queries  If  this 
matter  is  abforoed,  why  is  there  no  infedllon  without 
ulcer  (chancre)  of  the  glands?  If  this  ulcer  be  produced, 
by  abforption,  how  comes  it  that  the  coriflitution  is  not 
infeaed  by  the  firfl:  abforption  of  the  matter,  and  before 
it  has  formed  an  ulcer  ? Is  it  not  probable  that  the  irri- 
tation of  the  venereal  matter,  lodging  on  this  yafcular 
furface,  and  without  being  abforbed,  caufes  a peculiar 
inflammation,  the  tendency  of  which  is  to  form  a ppflule, 
and  to  produce  matter  fimilar  to  that  which  originally 
infeded  the  part  with  the  fpecifle  and  peculiar  adion  ? 
Again  it  will  be  faid,  however  the  venereal  puftule 
.was  originally  produced,  it  appears  evident  that  the 
abforption  of  this  matter,  the  conveying  of  it 
along  the  lymphatic,  inflames  the  vefl'el,  and  the  next 

^ 5 jymphatic: 
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lymphatic  gland  into  which  it  enters,  receiving  the 
venereal  matter,  inflames  and  fuppurates,  &c.  But 
again,  I choofe  to  fay,  with  every  Oiow  of  likelihood, 
that  neither  is  this  a proof  of  abforption  ; but  that  the 
lymphatic  vefiel  being  very  irritable,  and  always  receiv- 
ing its  ftimulus  to  adion  from  its  extremities,  it  has 
partaken  of  the  venereal  inflammation  ; that  this  in- 
flammation has  been  propagated  to  the  gland;  that, 
the  gland  being  formed  of  the  convoluted  lymphatic 
veiTels,  the  effed  of  this  inflammatory  adion  is  then 
accumulated  to  lo  great  a degree  as  to  deftroy  the 
fundion  of  the  gland  and  lead  to  fuppuration  And 
further,  that  the  difeafe  is  received  into  the  conflitution 
only  in  confequence  of  the  fyftem  at  large  partaking  of 
the  irritation  (^a  word  which  but  imperfedly  exprefles 
the  change)  of  the  local  adion  of  vcflfels.  Matter  might 
be  abforbed  and  taken  into  the  conflitution,  and  the 
difeafe  propagated  according  to  the  common  explana- 
tion ; but,  according  to  that  offered  here,  there  muft 
be  a primary  and  local  difeafe,  from  which  the  general 
affedion  is  propagated.  If  we  are  to  take  the  inflam- 
mation and  hardening  of  the  lymphatics  and  axillary 
glands  as  a fymptom  of  abforption  from  a difeafed 
mamma,  we  mud  acknowledge  the  fame  proof  in 
evidence  of  the  veins  abforbing  t for  although  the 
lymphatics  are  more  adive,  and  their  adivity  depends 
on  the  date  of  their  origins  and  extreme  branches, 

* If  chancre  be  indolent,  although  ma  ter  be  formed  in  it,  no 
bubo  win  be  produced  : but  if  the  furgeon  applies  fome  cor- 
rofive  dreiTing,  which,  inftead  of  entirely  deftroying  the  difeafed 
fpot,  inflames  it  ; then  will  the  gland  in  the  grout  lympachize 
aiid  rife  into  a bubo. 
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more  irritable,  more  vafcular  (I  will  venture  to  fay)^ 
and  more  liable  to  inflammation  than  the  veins  i yet  are 
the  veins  alFedled  in  a way  that  would  as  unequivocally 
prove  them  to  be  abforbents,  for  we  fee  how  they 
enlarge  around  a difeafed  breaft,  become  prominent 
and  hard,  and  lofe  their  foftnefs  and  elafticity.  But, 
as  we  would  not  fay  that  this  is  a proof  of  abforptioa 
by  the  veins,  neither  is  the  proof  unequivocal  that 
there  is  abforption  by  the  lymphatics.  Again,  a fup- 
purating  flump,  w'ith  bad  inflammation,  will  caufe 
inflammation  of  the  lymphatics,  and  fuppuration  in  the 
glands  of  the  groin  * ; a proof  of  abforption  of  the 
matter  of  the  flump : but  we  do  not  find  that  from 
fuch  a flump  the  veins  afcend,  inflamed  and  fuppurat® 
ing,  while  fometimes  a chain  of  abceflfes  is  formed  for 
a confiderable  extent.  This,  we  can  have  no  doubt,  is 
the  efled  of  the  inflammation  continued  along  the 
veflTel ; and  is  not  the  inflammation  produced  precifely 
in  the  lame  way  in  the  lymphatic  ? 

1 found  my  opinion  of  the  lymphatics  being  abfor- 
bents, — firfl,  on  the  circumflance  that  their  ftru6lure  is 
adapted  to  this  a£lion ; fecondly,  on  the  analogy  between 
them  and  the  lacleals,  in  which  abforption  is  proved ; 
thirdly  and  laflly,  upon  their  continuing  to  receive  and 
tranlmit  their  fluids,  after  the  heart  and  arteries  have 
ceafed  to  beat,  and  tjie  red  blood  to  circulate  : for  then 
how  can  they  a<f.l,  but  by  their  ov/n  powders  ? How  can 
they  receive  fluids,  but  by  abforption?  Finally,  this  phe- 
nomenon (hows  in  the  lymphatics,  a greater  degree  of 
irritability,  and  llronger  principle  of  aQivity  and  ten- 
aciiy  of  life,  than  aduates  any  other  fet  of  veffels. 

^ See  Hunter’s  Commentaries. 
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On  examining  the  works  which  within  the  lafi:  fort^ 
years  have  contributed  to  throw  light  on  this  fubjed,  we 
at  once  acknowledge  how  neceffary  it  is  for  that  part 
of  a fyflematic  book  of  anatomy,  v/hich  profefles  to 
treat  of  abforption,  to  take  the  form  of  a critical  inquiry. 
When  the  abforption  of  the  iluids  of  the  cellular  fub- 
ftance,  or  in  the  cavities,  was  univerfally  affented  to,  phy-^ 
fiologifts  did  not  make  fufficient  dilfindtion  betwixt  the 
abforption  of  the  fluid  thrown  out  of  the  influence  of  the 
circulating  veffels,  and  that  matter  which  continued  to 
be  involved  in  the  membranes  and  veffels,  and  which 
formed  the  folid  part  of  our  frame.  It  will  readily  be 
allowed  that  the  fluid  thrown  out  upon  the  furfaces  of 
the  body  and  in  the  cells,  might  be  abforbed  without 
inferring  that  every  part  of  the  body,  folids  and  fluids, 
w^ere  ailo  taken  up  by  the  lymphatic  abforbent  veffels. 

■ But  phyfiologifts  obferving  that  the  folid  parts  of  the 
body  were  fuffering  perpetual  change  ; that  the  whole 
body  and  the  vefiels  themfelves  were  formed,  decom- 
pofed,  and  carried  away ; they  hefitated  not  to  attribute 
this  to  the  depofition  from  the  arteries,  and  the  abforp- 
tion by  the  lymphatics.  This  alternate  deflruclion  and 
renovation  of  parts,  the  perpetual  change  which  the 
whole  body  fuffers,  has  been  univerfally  acknowledged 


and  attributed  in  part  to  the  operation  of  the  lymphatic 
fyftem,  wiihout  any  other  proof  than  a flight  analogy, 
I'hc  intcrlfiiiai  fluids,  and  tlie  fluid  in  the  cavities,  i§ 
imbibed  by  the  abforbing  mouths  of  the  lymphatics  on 
the  furface  of  the  membranes , but  where  is  the  ana^ 
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logy  between  this  and  the  deftriiftiori  of  folid  parts  ? 
It  has  been  faid  that  the  abforbents  eat  down  the  folids, 
and  nibble  like  the  mouth  of  a worm  1 a conjedlure^ 
the  falfity  of  which  is  equal  to  its  apparent  abfurdity. 
The  folids  are  raifed  by  the  agency  of  the  veffels  on 
the  chemical  affinities  of  the  circulating  fluids.  They 
mud  be  refolved  by  their  decompofition,  reducing  them 
again  to  the  date  of  fluids ; or  the  fecreting  veflels  throw 
out  fluids  which  diflblve  them:  an  operation  anterior  to 
their  abforption.  From  the  comparative  finiplicity  of 
the  fluids  of  the  circulating  veifels^  and  that  in  the  ab- 
forbents, we  are  authorized  to  conclude,  that  as  from 
the  blood  the  feveral  fecretions,  folids,  and  fluids  are 
formed ; thefe  fluids,  before  they  are  again  taken  into 
the  aflive  fydem  of  veiTels,  are  refolved  into  their  origi- 
nal Ample  and  coiiftitaent  parts.  Thus  we  are  not  to 
look  for  the  matter  of  the  component  parts  of  the 
body  in  the  abforbing  fydem  of  veiTels  more  than 
in  the  blood,  from  which  thefe  parts  were  originally 
formed. 

Upon  this  fubjeff  I conceive,  that  the  abforption  of 
the  folids  depends  but  in  a limhed  degree  on  the  agency 
of  the  lymphatics  ; and  that  there  is  a neceflary  change 
in  the  aggregation  of  the  matter  previous  to  the  abforp- 
tion by  the  mouths  of  the  lymphatic  veiTels. 

EXAMINATION  OF  SOME  OPINIONS  OF  MR.  HUNTER 
ON  THE  SUBJECT  OF  ABSORPTION  OF  SOLIDS. 

Mr.  Hunter  fays  that  his  conception  of  the  mat- 
ter is,  that  nature  leaves  little  to  chance  ; and  that  the 
whole  operation  of  abforption  is  performed  by  an  acfion 
in  the  mouths  of  the  abforbents.  Phyfiologids  have 

X 4 laboured, 
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laboured,  he  obferves,  Co  explain  ahnprption  on  the 
principle  of  capillary  attradion,  becaufe  it  was  familiar  ; 
but  as  they  were  ftill  under  the  nectffity  of  fuppofmg 
adion  in  the  vetTels  after  the  matter  was  abior bed,  they 
might  as  well  have  carried  this  adion  to  the  mouths  of 


thefe  veffels. 

One  never  could  have  ventured  to  fuppofe  the  extra- 
vagant conclufion  to  which  this  idea,  once  entertained, 
has  led  Mr. Hunter. — He  proceeds  to  confider  the  many 
kinds  of  folids  the  1 ymphaiics  have  to  carry  away,  and 
the  variety  of  mouths  in  different  animals,  fuited  to  the 
great  vaViety  of  fubflances  they  have  to  work  upon, 
and  then  draws  the  concluriuii,  or  leaves  his  reader  to 
do  fo;  that  not  only  are  the  mouths  of  the  lymphatics 
calculated  to  abforb  fluids  ; not  only  do  they  carry 
away  the  folids,  but  each  veffel,  according  to  the  hard- 
nefs  and  toughnefs  of  the  material  upon  which  it  has 
to  operate,  has  a rnouth  adapted  for  the  work.  Here 
we  do  not  fee  the  genius  of  Hunter,  but  a poverty  of 
' imagination. 

Mr.  Hunter  takes  the  merit  of  a new  dodrine 
relating  to  abforption.— -He  admits  that  oil,  fat,  and 
earth  of  bones  had  always  been  confidered  as  fubjed 
to  abforption ; and  that  fome  other  parts  of  the  body 
liable  to  wafte  had  been  fuppofed  to  fuffer  by  abforp- 
tion ; but  that  any  folid  part  fliould  be  abforbed,  he 
fuppofes  to  be  entirely  a new  dodrine.— Now,  I thirik 
we  may  venture  to  affirm,  that  not  only  was  it  known 
that  folid  parts  of  the  body  were  taken  away  during 
life;  but  that  ph) flologifls  knew  each  and  every  part 
of  the  living  body  to  be  undergoing  a perpetual  decay 
and  renovation.  Nay,  we  may  venture  further  fo  fay, 
that  Mr.  Hunter  did  not  comprehend,  in  its  full  extent, 

the 
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the  relation  in  which  the  fecreting  and  abforbing  veflels 
fland  to  each  other.  He  is  fond  of  calling  the  abfor- 
bents,  modellers, — “ modellers  of  the  original  con- 
flrudlion  of  the  body/’— ‘‘ modellers  of  the  form  of 
the  body  while  growing.’’  No  doubt  he  underftood 
that  fuch  terms  from  their  novelty  would  be  acceptable 
to  minds  incapable  of  real  conviclion,  or  of  receiving 
or  appreciating  a new  ladl:  or  idea.  Mr.  Hunter  could 
contemplate  no  change  in  the  body  during  growth, 
decay,  or  difeafe,  w^here  there  was  an  alteration  of  form 
or  quantity  of  matter,  without  attributing  it  to  the 
modelling  abforption.” —A  bone  cannot  be  removed 
without  abforption  ; nor  a part  which  is  ufelefs  to  the 
crconomy  (as  the  alveoli  of  the  teeth,  the  dutfus  art^ri- 
ofiis,  the  membrana  pupillaris,  the  thymus  gland) 
diminldied  in  fize  or  totally  carried  away,  without  the 
abforbents  being  in  a^ion.  This  is  undoubtedly  true  ; 
but  in  regard  to  the  manner  in  which  it  is  performed 
we  cannot  agree  with  Mr.  Hunter.  When  it  becomes 
necefl'ary  that  fome  part  diould  be  removedj  it  is  evident 
that  nature,  in  order  to  eifedt  this,  mufi:  not  only  confer 
a new  aclivity  on  the  abforbents,  but  mull:  throw  the 
part  to  be  abforbed  into  fuch  a ilate  as  to  yield  to  this 
operation.  This  is  the  only  animal  power  capable  of 
producing  fuch  eifects  ; and  like  all  other  operations  of 
the  machine,  it  arifes  from  Jiimulus  or  irritation  &c« 
Now,  this  appears  to  be  the  fundamental  error  of  Mr. 
Hunter’s  dodlrine.  I conceive  that  the  abforption  of 
parts  in  the  natural  adlion  of  health  or  in  difeafe,  is  not 
owing  to increaied  (limuluSjbutbften  toadiminudonof  it. 

Does  it  not  ftrike  us  forcibly  that  when  a gland 
fwells,  and  leeches  and  biiflers  are  applied,  and  it 

fubfides. 
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fubfides,  there  can  be  no  means  of  exciting  abforption  ; 
that  when  preffure  is  made  on  a part,  and  that  part  is 
abforbed,  this  is  a flrange  way  of  Simulating?  Or 
when  we  bleed,  is  it  not  odd  that  this  Ihould  give  new 
power  to  the  lymphatic  fySem  ? for  thefe  are  the  means 
of  giving  a counter  irritation,  and  of  fupprefling  adion. 

Mr.  Hunter  has  given  to  the  lymphatics  not  only 
the  grovelling  qualities  of  animals,  as  eating  ; but  the 
higher  attributes  of  intelled.  They  do  nothing  with- 
out forethought  and  intention  ; when  they  abforb,  it  is 
becaufe  they  have  found  the  parts  ufelefs  in  the 
cEConomy.  He  has  carried  this  notion  fo  far,  that  he 
does  not  only  fpeak  of  the  abforption  of  the  thymus 
gland,  membrana  pupiilaris,  alveoli  of  the  teeth,  &c. ; 
but  of  the  body  in  fever  as  a confequence  of  its  be- 
coming ufelefs  when  under  difeafe  !— The  foilov/ing 
may  perhaps  appear  to  be  the  more  natural  fuppofition  : 

In  a living  body  we  may  obferve  the  agency  of 
the  nervous,  vafcular,  and  abforbing  fyflems : and 
the  phenomena  of  life  are  not  to  be  attributed  to  any 
one,  but  to  the  whole  of  thefe.  We  muff  alfo  ob- 
ferve, that  life,  or  the  mutual  adion  of  parts  pro- 
ducing the  phenomena  of  life,  is  proceeding  from 
excitement,  and  as  in  the  whole  fyftem,  fo  in  the 
individual  parts  of  the  body,  the  healthy  adion  depends 
on  the  influence  of  this  excitement  to  adion.  The 
tendency  of  the  growth  of  the  body  to  peculiar  forms, 
and  the  increafe  of  parts  in  difeafe  are  produced  by  it. 
It  ads  upon  the  vafcular  fyftem  in  difeafe,  by  producing 
increafed  adion  and  fecretion  5 as  a mufcle,  in  the  ufe 
of  frequent  and  flrong  adion,  will  become  more  flefliy 
and  vafcular  j as  a gland,  will  be  excited  to  greater 

adion 
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^6lion  and  more  profufe  difcharge,  whilft  it  enlarges 
and  fwells  up>  When  a part  enlarges  in  confequence  of 
the  ftimulus  to  increafed  aftion,  either  arifing  from  the 
natural  law  of  the  conllitution  or  from  difeafe,  it  pro- 
ceeds from  the  Tecreting  veflels  preponderating  over 
the  abforbing  velfels.  There  is  a depofition  of  matter 
which  the  latter  are  unable  to  take  away.  But  diminilh 
this  adion  of  the  arteries^  or  take  away  their  excitement, 
or  caufe  an  excitement  of  fome  neighbouring  part,  and 
thereby  fubdue  their  action,  relieve  them  of  their  fulnefs, 
and  the  abforbents  regain  their  proportioned  aftions, 
and  the  part  fubfides.  The  parts  of  the  body,  which, 
in  the  natural  changes  from  youth  to  age,  are  abforbed 
and  carried  away,  are  thofe  in  which  there  is  no  longer 
the  ftimulus  to  vigorous  aftion,  and  of  courfe  the  lym- 
phatics preponderate  over  the  power  of  the  fecreting 
veftels,  and  the  part  gradually  diminiilies,  lofes  its  ap- 
parent vafcularity,  lofes  its  rednefs,  and  is  at  laft  totally 
abforbed.  And  as  the  tooth  of  a child  lies  long  hid 
under  the  jaw,  where  it  partakes  of  the  ftimulus  to  the 
adion  of  its  veflels,  grows,  and  rifes  up,  and  the  al- 
veoli, partaking  of  this  natural  excitement,  alfo  form 
around  it ; fo  when  the  tooth  decays  and  falls  out,  the 
alveoli  will  alfo  decay  and  be  abforbed  ; becaufe  the 
moment  thefe  veflels  have  ceafed  to  partake  of  the  in- 
creafed adion,  their  abforbents,  though  ading  v/ith  no 
greater  powers  than  formerly,  do  yet  fo  preponderate, 
that  a gradual  wafting  is  the  confequence.  Thus  we 
have  to  confider  not  the  adion  of  the  abforbents 
merely,. but  the  relation  which  their  adion  has  to  that 
of  the  arteries. 
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I (hould  conclude  that  a part  which  has  ceafed  to 
be  of  ufe  in  ^the  oeconomy  and  is  abforbed,  has  not 
been  carried  away  by  the  ftimulus  applied  to  the  model- 
iing  lymphatics ; but  in  confequence  of  a want  of  the 
ufual  excitement  of  the  parts  to  action,  and  of  the  con- 
fequent  preponderance  of  the  adlion  of  the  lymphatics ; 
not  by  an  increafe  of  their  adtion,  but  by  a greater  uni- 
formity of  addon,  lefs  dependent  on  the  hate  of  excite- 
ment of  the  pait»  This  more  uniform  hate  of  adtion, 
or  leher  degree  of  dependence  on  excitement,  will  not 
be  denied  when  we  fee  them  continuing  their  adtion 
after  the  death  of  the  animal,  and  after  the  other  phe- 
nomena of  life  have  ceafed.  As  to  the  abforption  of 
the  body  in  general  from  difeale,  as  in  fever,  it  appears 
to  be  limply  the  ehedf  of  the  continued  abforption,  while 
neither  the  organs  for  digehing  and  ailimulating  new 
matter,  nor  the  vafcular  fyhem  for  conveying  the 
fluias,  are  in  a hate  to  rniniher  to  the  wants  of  the 

fyhem,  but  fuher  under  an  unufual  irritation,  which 
diforders  their  fundlion. 

As  to  prehure  cauling  abforption  and  producing 
the  wahing  of  parts,  I cannot  agree  with  Mr.  Hunter 
in  fuppofing^  that  the  lymphatics  are  here  excited 
to  adliou ; but  Ihould  rather  infer  that  the  nerves 
of  the  parts  being  benumbed,  and  the  adfion  of 
the  arteries  fupprehed,  the  lymphatics  continue  to  do 
their  office,  while  the  arteries  are  prevented  from 
depofiting  new  matter. — For  example,  wffien  we  fee 
a curvature  of  the  fpine,  from  a habitual  inclination 
of  the  body  to  one  fide,  and  confequently  greater  pref- 
fure  on  the  one  fide  of  the  bodies  of  the  vertebra  : 
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it  is  natural,  at  fir  ft  fight,  to  fay,  fince  the  one  fide 
of  the  vertebra  is  of  its  natural  depth,  and  the 
other  diminifhed,  that  the  fitfe  which  is  deep  has  re- 
mained, but  the  other  fide  has  been  abforbed  ; but, 
when  we  inquire  a little  deeper  into  the  phenomenon, 
which  has  taken  place,  we  recolledt  that  the  matter  of 
bone  is  undergoing  a perpetual  change,  and  that  the 
matter  of  both  fides  of  the  vertebra  is  changed ; we 
fee  that  the  prefTure  may  not  have  excited  the  vefTeis 
to  greater  a6lion  lo  as  to  caufe  abforption  ; but  that  the 
preffure  has  prevented  the  depofition  of  new  matter, 
when  the  old  was  taken  away  in  the  natural  rotine  of 
the  fyftem. 

Mr.  Hunter  has  affigned  five  caufes  of  abforption, 
v/hich  I conceive  may  be  very  naturally  refolved  into 
one.—Thefe  are,  i,  parts  being  preffed  ; 2,  parts  being 
irritated  ; 3,  parts  being  weakened ; 4,  parts  being 

rendered  ufelefs  *,  5,  parts  becoming  dead  : of  the  firft 
we  have  already  Ipoken  ; the  fecond  I fliould  deny, 
linleis  when  it  refolves  into  the  third  ; for  irritation 
does  not  caufe  abforpiions  uniefs  when  it  is  to  an 
extent  fufficient  to  deftroy  the  natural  aftion  and 
weaken  the  part.  The  third  and  fourth  come  under 
the  effecl  of  the  lofs  of  the  natural  and  accuftomed 
iiimulus  to  action  in  the  arterial  lyftem,  which  of 
/ courfe  gives  a preponderance  to  the  abforbents  of  the 
fifth  v/e  can  have  nothing  to  add  iilulliative  of  the 
living  fydem. 
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^ HE  lymphatics.  In  their  courfe  and  relation  to  ths 
fafcia  and  mufcles  of  the  extremities,  bear  a great 
analogy  to  the  veins ; for  there  are  two  fets  or  grand 
dlvifions,  the  deep  eymphatics  which  accompany 
the  arteries  in  their  branchings  amongfl  the  m.ufcles  ^ 

and  the  superficial  fet  which  accompany  the  .ex? 
ternal  veins. 


SECTION  r. 

Of  the  foot,  leg,  and  tfiigh.  Even  in  the  toe^ 
the  fame  deflinclion  of  the  origins  of  the  lymphatics 
may  be  obferved,  as  in  the  limb.  For  while  a plexus 
covers  the  toes  fuperficially,  and  runs  up  upon  the 
foot  with  the  veins,  deeper  branches  accompany  the 
arteries  on  the  fide  of  the  toes.  When  we  obferve  the 
courfe  and  origins  of  the  greater  and  leffer  faphena 
vein,  we  cannot  fail  to  underftand  the  courfe  of  the 

feveral  fets  or  divifions  of  the  lymphatics  of  the  foot 
and  legs. 

From  the  toes,  dorfum,  and  edges  of  the  foot,  the 
lymphatics  climb  up  the  leg  in  four  claffes.  i.  One 
takes  a courfe  from  the  root  of  the  great  toe  and  infide 
of  the  foot,  over  the  tendons  of  the  great  toe  and 
tibialis  anticus  tendon.  It  then  paffes  on  the  infide  of 
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the  tendon  of  the  tibialis  anticus  mufcle,  and  before  the 
head  of  the  tibia,  following  the  principal  branch  of  the 
great  faphena  vein ; and  then  continues  its  coutfe  in 
company  with  the  faphena  to  the  infide  of  the  knee. 
2.  There  is  at  the  fame  time  a confiderable  number  of 
lymphatics,  taking  their  origin  from  nearly  the  fame 
place,  viz.  the  ii^fide  of  the  foot,  and  before  the  inner 
ancle  ; but  they  take  a different  courfe  on  the  leg  from 
the  laff  clafs  ; for  they  pafs  behind  the  lower  head  of 
the  tibia  : they  now  attach  themfelves  to  fome  branch  of 
the  faphena  vein,  and  join  the  former  fet  on  the  infide 
of  the  knee.  From  this  they  afcend  fuperficialiy  above 
the  fafcia  to  the  glands  of  the  groin.  3.  From  the  out- 
fide  of  the  foot  there  afcend  feveral  lymphatics ; a di- 
vifion  of  which  paffes  before  the.  outer  ancle  and  acrofs 
the  tibia  to  join  the  lymphatics,  parafites  of  the  great 
faphena  vein,  and  here  they  fometimes  form  plexus  and 
contortions  ^ others  turn  in  behind  the  outer  ancle, 
and  join  the  branches  accompanying  the  leffer  faphena. 

The  lymphatics  which  turn  round  behind  the  outer 
ancle  pafs  on  the  outfide  of  the  tendo  achillis ; and  ac- 
companying the  leffer  faphena  vein,  fink  into  the  popli- 
teal hollow.  Here  they  unite  with  the  lymphatics 
which  have  accompanied  the  feveral  arteries  of  the  leg 
and  foot,  and  particularly  the  pofterior  tibia!  aidery.^ 

Popliteal  glands.  The  glands  of  the  ham-ffring 
cavity  are  generally  three  in  number,  and  very  fmalL 
They  receive  the  lymphatics,  which  pafs  with  the  in- 
ternal tibial  artery  and  with  the  leffer  faphena,  and 
they  of  courfe  fwell  and  become  inflamed  in  confe- 
quence  of  fores  on  the  calf  of  the. leg,  outfide  of  the 
foot,  and  foie  of  the  foot. 


From 
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From  the  popliteal  glands  there  afcend  two  larg^ 
lymphatics,  which  accompany  the  popliteal  artery  and 
Venae  comites,  and  afcend  with  the  latter  through  the 
aadu^bor  iiiagnus  to  the  fore  part  of  the  thigh.  They 
run  irregularly,  or  form  a kind  of  network  round  the 
great  veffels.  On  the  fore  part  of  the  thigh,  and  dill 
deep,  they  (or  at  lead  fome  of  the  principal  trunks) 
enter  the  lower  and  deep  inguinal  glands,  or  emerging, 
they  pafs  into  the  outward  glands  of  the  groin.  Some* 
times  thefe  deep  lymphatics,  indead  of  being  accumu* 
lated  into  larger  trunks,  divide  into  many  branches^ 
and  only  unite  in  the  glands  of  the  groin. 

Inguinal  glands.  The  inguinal  glands  are  in 
number  from  five  to  ten  ; they  lie  involved  in  cellular 
membrane  on  the  outiide  of  the  femoral  ligament* 
Some  of  them  are  fuperdcial  and  moveable  under  the 
integuments ; fome  involved  in  the  lamina  of  the 
fafcia,  defcending  from  the  abdominal  mufcles  ; fome 
are  clofe  on  the  femoral  artery  and  vein,  and  under  the 
fafcia.  Nearer  to  the  pubes  may  be  obferved  a divifion 
of  thefe  glands  v/hich  belong  to  the  lymphatics  of  the 
penis,  perineum,  See. 

The  greater  ckider  of  glands  on  the  top  of  the  thigh 
becomes  a.fFe£led  from  difeafe  of  the  integuments  on 
the  fore  part  and  infide  of  the  thigh  and  leg;  and  of 
that  part  of  the  foot  where  the  great  faphena  vein  com- 
mences ; nay,  iurther,  the  inguinal  glands  fwell  from 
fores  of  the  buttocks,  about  the  anus  and  private  parts. 

I hey  w ill  even  fwell  from  difeafe  of  the  tefticle  ; but 
this  only  by  fympathy. 

Lymphatics  of  the  parts  of  generation  in 
BOTH  SEXES,  irom  the  penis  there  run  backwards 

two 
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two  fets  of  lymphatics  : fuperficial  ones,  which  take  a 
courfe  to  the  gioin  ; and  deeper  ones,  which  take  a 
courfe  along  the  arteries  of  the  penis  into  the  pelvis,  or 
under  the  arch  of  the  pubis.  The  fuperficial  lympha- 
tics are  the  cutaneous  velTels,  and  take  their  origin 
from  the  prepuce,  and  it  is  thefe  wTich,  either  abforb- 
injr  the  venereal  matter  of  chancre,  or  fympathizing 
with  the  venereal  action,  form  fometimes  an  inflamed 
line  along  the  penis,  and  caufe  the  buboe  in  the 
groin.  But  as  there  are  two  fets  of  lymphatics,  the 
chancre  may  be  in  a place  where  the  deepdeated  veilels 
are  the  abforbents,  and  confequently  the  conhitutiori 
is  contaminated  uhthout  any  buboe  in  the  groin  ; and 
indeed  it  has  been  obferved,  that  a venereal  ulcer  of 
the  prepuce  will,  in  general,  produce  Buboe,  when  an 
ulcer  of  the  glands  will  not  When  the  trad  of  the 
matter  is  through  the  deep  lymphatics  vrhich  enter  the 
pelvis  from  below,  the  gland  through  which  the  vefTels 
pafs,  is  not  inflamed  to  form  a buboe  ; neither  do  the 
lymphatic  glands  within  the  ligament  of  the  thigh  in- 
flame to  the  extent  of  forming  a buboe,  either  from 
chancre  or  from  buboe  in  the  groin.  This,  fays  a 
celebrated  anatomift,  Mr.  Cruickflranks,  is  very  fortu- 
nate ; for  if  the  external  iliac  glands,  like  the  inguinal 
glands,  fhould  fuppurate,  they  could  not  be  opened  by 
the  lancet,  they  mufl;  be  left  to  themfelvcs  ; they  might 
burfl ; the  pus  might  fall  into  the  cavity  of  the  abdo- 
men y might  produce  peritoneal  inflammation;  and 
might  probably  deflroy  the  patient.  Now,  there  ap- 
pears no  reafon  to  dread  any  fuch  cataflrophe.  The 
matter  of  thefe  glands  would  form  an  abcefs^  which^ 
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like  other  abceffes  in  the  track  of  thefe  veflTels,  would  fall 
down  upon  the  thigh.  The  fad,  however,  is  curious ; 
that  when  the  lymphatics  difeafed  enter  one  fet  of 
glands,  there  will  be  no  buboe  ; when  they  take  a 
courfe  to  the  other,  they  inflame  and  fuppurate.  This 
1 believe  may  be  explained,  from  confidering  the  po- 
fiton  of  the  inguinal  glands,  as  being  immediately 
under  the  fkin  : for  experience  (hows  that  a part  near 
the  furface  will  inflame  and  proceed  to  fuppuration 
much  more  readily  than  a part  deep  feated,  though 
fuffering  from  the  fame  degree  of  excitement. 

In  the  external  parts  of  woman  (by  Mr.  Cruick- 
Ihanks’s  obfervation)  there  are  alfo  two  fets  of  lympha- 
tics. Thofe  near  the  clitoris  pafs  up  in  a diredion  to 
the  ring ; and  thofe  from  the  lower  part  of  the  vulva 
and  perineum  to  the  glands  of  the  groin. 

Lv’MPHyVTlCS  AND  GLANDS  WITHIN  THE  LIGA- 
MENT OF  THE  THIGH.  The  vafa  eflerentia  of  the 
inguinal  glands  are  in  number  from  two  to  fix.  The 
deep  lymphatics  which  accompany  the  femoral  vein 
and  artery,  lying  under  the  cellular  membrane,  pafs 
under  the  ligament,  and  loon  form  a large  net-work 
of  veffels  accompanying  the  iliac  veifels,  in  which  they 
are  joined  by  the  branches  of  lymphatics  from  the 
fuperhcial  glands  5 fometimes  the  trunks  accompanying 
the  great  veffek  of  the  thigh  pafs  into  a gland,  imme- 
diately within  the  ligament ; fometimes  one  or  two  of 
them  only  enter  into  the  glands  high  in  the  loins  ; nay, 
fometimes  a large  veifel  paffes  on  diredly  to  the 

^ thoracic  dud. 

From  fix  to  eight  or  ten  glands  are  feated  in  the 
trad  of  the  external  iliac  veffels,  under  the  name  of 

external  iliac  glands^  And  upon  the  infide  of 

the 
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the  brim  of  the  pelvis,  and  on  the  hypogaflric  velTels, 
the  glands  are  called  the  internal  iliac  glands. 
In  proportion  to  the  frequency  of  difeafe  in  the  pelvis, 
thefe  external  iliac  glands,  being  in  the  trad  of  the 
lymphatics  of  the  private  parts  and  redum,  &c. 
are  particularly  fubjed  to  difeafe.  Thofe  glands  alfo 
which  are  called  sacral  glands,  as  lying  on  the 
mefo-redum,  and  in  the  hollow  of  the  facrum,  have 
been  obferved  to  be  often  difeafed.  On  the  pfoas 
mufcle,  and  on  the  loins  it  is  impoffible  to  trace  the 
velfels  as  Tingle  trunks ; we  may  obferve  that  one 
net-work  ofveifels  afcends  upon  each  pfoas  mufcle  from 
the  thigh  ; that  there  it  is  joined  by  the  lymphatics 
of  the  pelvis.  Thefe  veiTels  are  in  a manner  united  by 
thofe  which  cover  the  prominency  of  the  facrum,  and 
pafs  under  the  bifurcation  of  the  aorta.  The  two 
GREAT  lumbar  plexus  of  lympliatics  continuing  their 
afcenr,  many  of  the  veflels  enter  into  the  lumbar 
glands ; and  on  the  loins  they  are  joined  by  the  abforb- 
ents  of  the  tefticle.  By  the  union  of  the  lymphatics 
afcending  from  the  right  and  left  Tide,  with  feveral 
large  trunks  of  the  ladeals  from  the  root  of  the  me- 
fentery,  the  thoracic  dud  is  formed  on  the  third  and 
fourth  vertebra  of  the  loins. 


OF  THE  LYMPHATICS  OF  THE  ARM. 

In  the  arm,  as  in  the  leg  and  thigh,  there  are  two 
fets  of  lymphatics  : — the  fuperficial  and  deep  feated. 
The  firft  of  thefe  accompany  the  cutaneous  veins,  the 
latter  the  deep  arteries. 

Y 2 As 
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As  in  general  there  are  two  great  veins  on  the  fore 
arm,  the  bafilic  and  cephalic  veins ; but  particularly  as 
the  veins  which  gather  into  the  bafilic  trunk,  on  the 
inner  and  lower  edge  of  the  fore-arm,  are  the  larger 
and  more  numerous  clafs ; fo  it  is  found  that  the  courfe 
of  the  more  numerous  clafs  of  lymphatics  is  on  the 
lower  and  inner  fide  of  the  fore  akm,  and  that  they 
accumulate  about  the  bafilic  vein.  Thefe  are  derived 
from  the  palm  of  the  hand,  and  from  the  ulnar  edge 
of  the  hand.  This  fet  fometimes  palfes  into  glands, 
feated  on  the  brachial  artery,  near  the  inner  condyle  of 
the  humerus. 

The  abforbents  which  accompany  the  cephalic  vein, 
arife  from  the  Tides  of  the  thumb  and  fore  finger  upon 
the  back  of  the  hand  ; they  run  on  the  radial  edge  of 
the  arm,  with  the  veins  which  afeend  to  form  the 
cephalic  vein.  From  the  bend  of  the  arm  thefe  veffels 
take  a courfe  on  the  outer  edge  of  the  biceps,  and  then 
get  betwixt  the  inner  edge  of  the  deltoid,  and  outer 
edge  of  the  pedtoral  mufcles  ; they  then  pafs  under  the 
clavicle,  arid  defeend  into  the  axillary  glands.  This 
fet  of  abforbents  receive  the  branches  from  the  outfide 
of  the  arm  in  their  whole  courfe. 

There  are  abforbents  arifing  from  the  back  of  the 
hand,  next  the  little  finger,  which  following  fome  of 
the  branches  of  the  bafilic  vein  (a  larger  branch  of 
which  is  called  the  ulnaris  externa)  turn  round  the 
ulnar  edge  of  the  arm,  are  inferted  into  a gland,  very 
commonly  found  before  and  a little  above  the  inner 
condyle  of  the  humerus.  From  this  gland  a large 
lymphatic  paffes  upwards,  and  attaching  itfelf  to  the 
brachial  artery,  fplits  and  plays  arouud  it. 


The 
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T?he  deep'feated  lymphatics  of  the  arm  accompany 
the  arteries  in  the  fame  manner  as  the  venm  comites 
do  ; in  general  two  with  each  artery.  They  all  termi- 
nate in  the  glands  of  the  axilla,  and  can  require  no 
particular  defcription.  1-he  lymphatics,  from  the 
mufcles  and  integuments  on  the  back  of  the  (boulder, 
alfo  turn  round  and  enter  into  the  glands  of  the  axilla. 

The  GLANDS  OF  THE  ARM  are  fmalljand  irregularly 
placed  in  the  courfe  of  the  humeral  artery,  from  the 
' condyle- to  the  axilla.  They  are  from  three  to  fix  in 
number. 

The  GLANDS  OF  THE  AXILLA  are  large  and  nume- 
rous ; they  receive  the  lymphatics  from  the  arm, 
bread,  and  (boulder  ^ j they  lie  in  the  deep  cavity  of 
' the  axilla,  formed  by  the  tendons  of  the  pedloralis 
major,  and  latiflimus  dorfi  mufcles.  They  are  imbedded 
in  a loofe  cellular  membrane,  which,  while  k furrounds 
and  fupports  the  veifels  of  the  axilla  in  the  motions  of 
the  joint,  gives  them  (Irength  from  its  elafticky.  Thefe 
glands  do  not  all  furround  the  axillary  artery  ; but  a 
lower  clufter  is  attached  to  the  branches  of  the  fub^ 
fcapular  artery,  going  forward  on  the  (ide  of  the  che(t, 
and  to  the  thoracic  arteries.  Thefe  it  is  which,  indu- 
rating from  cancer  of  the  bread,  require  fo  frequently 
to  be  extirpated.  Thefe  glands  of  the  axilla  greatly 
inlarging  clofe  upon  the  artery  and  plexus  of  nerves,  fo 
as  to  preclude  the  poiTibility  of  an  operation ; they 
comprefs  the  veins  and  benumb  the  arm  by  prelfure 
upon  the  nerves.  When  they  fuppurate,  they  caufe  a 

* They  even  receive  abforbcnts  from  the  cavity  of  the  chefb 
and  1 have  known  them  fwell  from  pleurify,  peripneumony,  and 
puiinpnary  coiifumptlon.’^  Ciulcklhanks. 
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condenfatlon  of  the  cellular  membrane  which  furroiinds 
them,  and  in  confequence,  a compreffion  of  the 
axillary  nerves  and  a fbrinking  of  the  arm. 

When  a wound  or  punclure;  fuch  as  that  which  the 
ftudent  of  anatomy  may  receive  in  the  diffecling  room, 
has  been  made  on  the  little  or  ring  finger,  the  red  lines 
which  often  appear  in  confequence  of.it,  have  taken  the 
courfe  of  the  ulnar  edge  of  the  fore  arm,  and  termi- 
nated in  the  infide  of  the  arm,  near  the  condyle  ; in 
fome  inftances  they  have  been  continued  even  into  the 
axilla.  If  venereal  matter  is  abforbed  at  any  point  of 
the  hand,  near  the  little  or  ring  finger,  or  by  thofe 
fingers,  the  gland  on  the  inner  condyle  of  the  humerus, 
or  fome  one  in  the  courfe  of  the  brachial  artery,  will 
mod  probably  inflame  and  form  a bubo,  and  the 
furgeon  will  be  aware  of  this  abforption ; but  if  the 
venereal  matter  be  abforbed  on  the  thumb  or  fore 
finger,  it  is  poflible  that  it  may  not  pafs  into  the 
glands  until  it  comes  into  the  infide  of  the  clavicle. 
Thefe  glands  being  out  of  our  fight  and  feeling,  the 
patient  may  be  infeded  without  the  furgeon  fufped^ 
ing  it 

LYMPHATICS  OF  THE  MEAD  AND  NECK. 

Of  the  abforbents  of  the  brain,  little  is  known  pre- 
cifely  ; but  none  can  deny  the  probability,  next  to  an 
abfolute  alfurance  and  demonfiration,  that  the  arteries, 
veins,  and  lymphatics  bear  the  fame  relations  in  the 
brain  as  in  the  other  parts  of  the  fyfiem.  Lymphatic 

* Cruickilianks^  p.  18,3, 

g'ands 


OF  THE  COURSE  OF  THE  LYMPHATICS.  323 

, A 

glands  are  obferved  in  the  courfe  of  the  internal  jugular 
vein,  and  even  in  the  foramen  caroticum,  which  are 
underftood  to  belong  to  the  lymphatics  of  the  brain. 
The  lymphatics  of  the  head  are  to  be  obferved  in  the 
courfe  of  the  temporal  and  occipital  arteries,  which, 
lad  terminate  in  glands,  feated  behind  the  maftoid  pro- 
cefs  of  the  temporal  bone.  The  lymphatics  of  the 
face  have  been  obferved  very  numerous  accompanying 
the  facial  and  temporal  arteries.  But  thofe  from  the 
internal  parts  of  the  face  and  nofe  accompany  the 
internal  maxillary  artery,  and  fall  into  the  glands  under 
the  parotid,  or  in  the  courfe  of  that  artery.  Thefe 
glands  are  confequently  liable  to  d«feafe,  in  confequence 
of  abforption  of  matter  from  the  face,  throat,  arid  nofe, 
and  their  extirpation  is  a very  hazardous  operation.  The 
lymphatics  from  the  gums  and  jaws  alfo  accompany 
the  internal  maxillary  artery,  and  emerge  under  the 
angle  of  the  jaw  ; and  fome  of  them  joining  the  ex- 
ternal jugular  vein,  pafs  through  glands  near  the 
top  of  the  fhoulder.  The  lymphatic  velTels  from  the 
tongue  and  parts  about  the  os  hyoidcb,  take  alfo  the 
fame  courfe.  The  glands  about  the  face  and  jaws 
are  of  the  greated  importance  to  the  furgeon,  for  no- 
thing is  more  common  than  the  neceiTuy  of  cutting 
out  indurated  lymphatic  glands,  dhefeare  fometimes 
midaken  for  difcafed  falivary  glands  ; now  the  falivary 
glands  are  rarely  difeafed,  the  lymphatic  glands  often. 
And  it  will  be  a'guide  to  the  furgeon  to  inquire  into 
the  original  caufe  of  the  induration,  (perhaps  a fuppu- 
ration  in  the  throat,  nofe,  or  jaws)  and  to  know  pre- 

cifely  the  gland  difeafed,  its  depth,  and  connexions. 
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On  the  fide  of  the  face,  there  are  in  general  feveral 

fmall  lymphatic  glands  on  the  buccinator  mufcle  im- 

merfed  in  the  furface  of  the  parotid  gland,  under  the 

zigornatic  procefs.  There  are  alfo  glands  to  be  care- 

fully  noted,  which  lie  under  the  tip  of  the  parotid 

gland,  where  it  extends  behind  the  angle  of  the  jaw, 

and  alfo  lying  under  the  bafe  of  the  jaw-bone,  clofe  to 

the  fub- maxillary  gland,  and  on  the  courfe  of  the  facial 
artery. 

Ihe  GLANDS  and  absorbents  of  the  neck  are  very 
numerous,  and  the  latter  form  an  intricate  and  beautiful 
plexus,  feveral  branches  of  v.'hich  are  to  be  obferved 
accompanying  the  external  and  internal  jugular  veins. 
Some  of  the  glands  lie  immediately  under  the  fkin,  and 
in  the  cellular  membrane,  on  the  outer  edge  of  the 
platifma  myoides  ; many  under  that  mufcle,  and  in  the 
courfe  of  the  external  jugular  vein.  But  there  are 
many  feated  deep,  for  the  greater  number  accompany 

the^internal  carotid  artery,  and  internal  jugular  vein  or 
their  branches.  . 

The  lymphatics  of  the  thyroid  gland  have  been 
raifed  by  Mr,  Cruickftanks,  by  plunging  a lancet  at 
random  into  the  fubfhnce  of  the  gland,  and  blowing 
into  it,  or  throwing  quickfilver  into  its  cellular 
meinliane.  The  trunks  of  thefe  lymphatics  join  the 
thoracic  duff  on  the  left  fide;  and  on  the  right  fide  the 
right  trunk,  juft  as  it  is  about  to  enter  into  the  veins. 


OF  THE  TRUNRS  OF  THE  ABSORBENT  SYSTEM.' 

Ihe  larger  and  proper  trunk  of  the  lymphatic  fyf- 
terp,  is  generally  called  the  thoracic  duct,  becaufe 

it 
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It  was  firfl:  obferved  by  Pecquet  * to  be  a veflel  which 
conveyed  the  chyle  through  the  diaphragm,  and  which 
took  its  coutTe  through  the  whole  length  of  the  thorax, 
to  throw  its  fluids  into  the  veins,  near  the  heart.  Be- 
fore his  time  the  la^feals  which  were  difcovered  by 
Afeiliusf,  werefuppofed  to  terminate  in  the  liver.  The 
firfl  difcoverers  of  the  thoracic  duff,  defcribed  it  as  be- 
ginning from  a pyriform  bag,  to  which  they  gave  the 
name  of  recePtaculum  chyli.  In  dogs,  fifh,  and 
the  turtle,  fuch  a ciftern  or  bag  may  be  obferved  ; but  in 
the  human  body  nothing  further  is  to  be  obferved  than 
an  irregular  dilatation  of^  this  vefTel,  like  a varicofe  dif- 
tention,  where  it  receives  the  acceffion  of  the  laffeals 
from  the  root  of  the  mefentery.  The  origin  of  this  great 
trunk,  called  the  thoracic  trunk,  is  the  union  of  the  vef- 
fels,  which  running  by  the  fide  of  the  common  iliac  vef- 
fels,  are  derived  from  the  pelvis  and  lower  extremities. 
Upon  the  third  and  fourth  vertebra,  and  under  the 
aorta  this  trunk  is  frequently  joined  by  a large  trunk  of 
the  lafleals,  and  then  afcending,  it  receives  the  greater 
number,  or  the  larger  trunks  of  the  laffeals.  On  the 
vertebrae  of  the  loins,  the  thoracic  duff  is  by  no  means 
regular,  either  in  its  courfe  or  fize  or  fhape  ; often  it 
contracfs,  and  again  irregularly  dilates,  as  it  feems  to 
emerge  from  under  the  aorta.  On  the  uppermoff 
vertebra  of  the  loins,  the  thoracic  duff  lies  under  the 
right  crus  of  the  diaphragm,  and  then  paffing  the  fep- 
turn  with  the  aorta,  it  gets  on  the  right  anterior  furfacc 

* In  the  year  1651. 

t In  the  year  1622.— Abont  the  year  1652,  the  other  branches 
of  the  fyftera,  which  take  their  courfe  to  every  part  of  the  body, 
were  difcovered  by  Rudbeck,  Joiyffe,  and  Thom.  Bartholin. 
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of  the  fpine,  and  runs  up  betwixt  the  aorta  and  the 
vena  azygos ; it  then  pafTes  under  the  arch  of  the 
aorta,  and  there  it  is  confiderably  enlarged,  from  the 
contracted  date  which  it  affumes  in  the  thorax.  Some- 
times it  fplits,  and  again  unites  on  the  vertebras  of  the 
back.  Having  palled  the  arch  of  the  aorta,  it  crolTes 
to  the  left  fide  of  the  fpirie,  and  we  look  for  it  under 
the  pleura  on  the  left  fide  of  the  ceTophagus. 

The  thoracic  du£l  now  emerges  from  the  thorax, 
and  lies  deep  in  the  lower  part  of  the  neck,  behind  the 
lower  thyroid  artery,  and  on  the  longus  colli  mufcle. 

It  gets  above  the  level  of  the  fubclavean  vein  of  the 
left  fide,  and  here  it  receives  the  abforbents  of  the  head 
and  neck  (of  the  left  fide),  and  defeends  again  with  a 
curve,  and  ternunates  in  the  angle  of  the  union  of  the 
fubclavean  vein  and  jugular  vein  of  the  left  fide. 

Sometimes  there  are  two  thoracic  duffs ; but  this  is 
very  rare.  Sometimes  the  duel  fplits  near  its  termi- 
nation, and  the  two  branches  eiuer  the  veins  feparately  ; 
but,  in  general,  when  it  fplits  in  this  manner,  it  again 
unites  before  it  terminates  in  the  vein. 

There  isconllantly  a trunk  in  the  anterior  mediaflinum 
under  the  llerrium,  as  large  as  the  thoracic  duCl  itfelf, 
which  is  fometimes  inferred  into  the  termination  of  the 
thoracic  duel ; fometimes  into  the  trunk  of  the  abforb- 
ents of  the  left  fide,  to  be  Immediately  deferibed 


THE  TRUNK  OF  THE  ABSORBENTS  OE  THE  RIGHT  SIDE, 

The  abforbents,  from  the  right  fide  of  the  head  and 
neck,  and  from  the  right  arm,  do  not  run  acrofs  the 


* Cruichllian^s. 


necks 
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neck,  to  unite  with  the  great  trunk  of  the  fyftem  ; they 
have  an  equal  opportunity  of  dropping  their  contents 
into  the  angle  betwixt  the  right  fubclavean  and  the 
jugular  vein,  Thefe  veflels  then  uniting,  form  a trunk 
which  is  little  more  tnan  an  inch,  nay,  fometimes  not  a 
quarter  of  an  inch  in  length,  but  which  has  nearly  as 
great  a diameter  as  the  proper  trunk  of  the  left  fide. 

This  veffel  lies  upon  the  right  fubclavean  vein,  and 
receives  a very  confiderable  number  of  lymphatic  vef- 
fels : not  only  does  it  receive  the  lymphatics,  from  the 
right  fide  of  the  head,  thyroid  gland,  neck,  &c.  and  the 
lymphatics  of  the  arm  j but  it  receives  alfo  thofe  from 
the  right  fide  of  the  thorax  and  diaphragm,  from  the 
lungs  of  this  fide,  and  from  the  parts  fupplied  by  the 
mammary  artery.  Botn  in  this  and  in  the  great  trunk 
there  are  many  valves. 

f 

OF  THE  LACTEALS  AND  LYMPHATICS  OF  THE  IN- 
TESTINAL CANAL. 

We  have  already  remarked  the  great  length  of  the 
inteflinal  canal,  the  effe^l  of  the  imperfedl  valvular 
firudure,  in  extending  the  inner  coat  to  a great  length  ; 
W'^e  have  remarked  alfo,  that  while  every  furface  of  the 
body  fecretes,  it  is  at  the  fame  time  an  abforbing  fur- 
face  ; and  finally,  that  while  we  chiefly  contemplate 
the  intefiinal  canal,  as  imbibing  and  receiving  the 
nourifhment,  we  mufl:  not  forget  that  it  is  alfoafecreu 
ing  furface  of  the  firfl  importance  to  the  ceconomy. 
But  at  prefent  we  have  merely  to  underftand  that 
* ftrudure  and  organization,  by  which  this  canal  abforbs 
the  nutritious  fluid  the  chyle  from  the  food.  ^ 

In 
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In  the  firfl  place,  as  to  the  terms  lacleals  and  lym- 
phatics, we  prefume  that  the  abforbents  throughout  the 
whole  lencth  of  the  canal  have  the  fame  drudure  and 

o 

ufe  ; and  that  the  term  ladeals  has  been  fuggefted 
merely  by  the  colour  of  the  fluid,  v/hich  is  abforbed 
from  the  fmall  inteftines.  At  one  time  thefe  lableals 
convey  a milky  fluid  : at  another  a tranfparent  fluid, 
like  that  which  the  flomach  and''great  intedines  in  ge- 
neral abforb. 

The  ladfeals,  as  it  is  natural  to  fuppofe,  were  the  firfl: 
difcovered  of  any  part  of  the  fyllem  of  abforbents  ; or, 
at  leaf!',  they  were  firfl  iinderflood  to  form  a part 
of  an  abforbing  fyflem.  For  although  Euflachius,^a 
Roman  anatomifl,  difcovered  the  thoracic  dud:  in  the 
year  1563,  yet  he  had  very  imperfed  notions  of  its 
importance,  and  the  difcovery  was  very  little  attended 
ro,  till  after  the  difcovery  of  the  ladeals  by  Afelllus  in 
1622.  This  anatomifl,  in  opening  living  animals,  to 
obferve  the  motion  of  the  diaphragm,  obferved  white 
filaments  on  the  mefentery,  which  he  took  at  firfl  for 
nerves ; but,  on  pundluring  them,  and  obferving  them 
to  difcharge  their  contents  and  to  collapfe,  he  pro- 
claimed his  difcovery  of  a new  fet  of  veflfels — a fourth 
kind 

Flad  Afeliius  only  chanced  to  obferve  thefe  vefi'els, 
liis  merit  would  have  been  iiiconfiderabie  ; but  he  alfo 
-invefligated  and  announced  their  peculiar  office,  viz. 
of  abforbing  the  chyle  from  the  inteflinal  canal,  and 
carrying  it  into  the  blood. 

For  feme  time,  however,  after  the  difcovery  of  the 
vafa  ladea,  tlie  opinion  of  Flypocrates  and  Galen/- 


The  nerves  be’ng  counted  as  veiTels. 
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viz.  that  the  mefenteric  veins  abforbed  the  chyle  from 
the  intehines,  and  conveyed  it  to  the  liver,  ftill  prevailed. 
Even  after  the  difcovery  of  the  lacteals  was  known  and 
received,  a part  of  the  old  fyflem  was  ftili  retained^ 
and  it  was  fuppofed  that  thofe  velTels  carried  the  fluids 
abforbed  from  the  inteflines  into  the  liver  5 and  that 
the  fluids  were  there  converted  into  blood. 

About  twenty  years  after  the  difcovery  of  AfelHus^ 
Rudbeck,  a Swede,  and  Bartholin,  a Danifh  anatomifc, 
faw  Afellius’s  veflels  in  many  other  parts  of  the  body  ; 
difcovered  the  trunk  of  the  fyflem,  and  (bowed  that  the 
ladeals  did  not  pafs  to  the  liver,  but  that  they  were 
branches  of  a great  and  diflindl  fyflem  5 they  alfo  de- 
inonflrated  the  unity  of  this  fyflem. 

We  have  feen  from  this' (ketch  that  the  ancients  fup- 
pofed the  veins  of  the  inteflines  to  be  abforbents  ; and 
even  after  the  difcovery  of  the  ladteals,  this  idea  has 
been  retained  by  fome  of  the  beft  modern  anatoniifts, 
and  principally  by  Haller,  and  profelTor  Mickei  of 
Berlin.  If  the  veins  abforb  from  the  furface  of  the 
inteflines,  their  doclrine  would  imply  that  they  are  alfo 
abforbents  in  general  throughout  the  body.  Although 
Bartholin,  in  his  epiflle  to  Flarvey,  had  afferted  and 
given  fufficient  proof  that  the  mefenteric  veins  were 
not  abforbents,  yet  the  controverfy  was  left  in  fo  un- 
decided a (fate,  as  to  give  occafion  to  the  feries  of 
experiments  in  the  fchooi  of  the  Hunters,  which  feenis 
to  have  put  the  queftion  to  refl,  in  as  far  as  it  is  con- 
nefled  with  the  lymphatic  fyflem 

We  have  already  mentioned  that  Afellius  was  em- 
ployed in  opening  the  belly  of  a living  dog,  vrhen  he 
\ . 

*'  See  the  veins  in  this  volume. 
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firfh  ^(covered  the  la6:eals.  He  perceived  upon  the 
furface  of  the  inteflines  and  mefentery  a great  many 
fmall  threads,  which,  at  firft  fight,  he  took  for  nerves, 
but  foon  difcovered  his  error  ; and  to  diffipate  his 
doubt,  opened  one  of  the  iargell:  white  cords,  when  no 
fooner  had  the  incifion  been  made,  than  he  faw  a fluid 
like  milk  or  cream  iflue  from  the  veflels.  Afellius  fays 
he  could  not  contain  his  joy  at  the  fight  of  this  phe- 
;nomenon  ; and  turning  himfelf  to  Alexander  Tadinus, 
and  the  fenator  Septalius,  who  were  prefent,  he  invited 
them  to  enjoy  the  fpedlacle; — but  his  pleafure,  he  adds, 
was  of  fhort  duration,  for  the  dog  died,  and  the  veflels 
difappeared.  The  natural  and  Ample  narration  of 
Afellius  reprefents  his  afloniflmienr,  and  gives  an  idea 
of  the  fenfation,  which  the  anatomifl  experiences  in  the 
inftant  of  making  an  interefting  difcovery 

Origin  of  the  lacteals.  When  the  young 
anatomical  * fliident  ties  the  mefenteric  veflels  of  an 
animal  recently  killed,  and  finds  the  lacleals  gradually 
fwell ; when  he  finds  them  turgid,  if  the  animal  has 
had  a full  meal,  and  if  he  has  allowed  time  for  the 
chyle  to  defcend  into  the  fmall  inteftines— -and  empty, 
or  containing  only  a limpid  fluid  if  the  .animal  has 
wanted  food  ; he  has  fufficient  proof  that  thefe  are  the 
veflfels  deflined  to  abforb  the  nutritious  fluids  from  the 
inteftines.  Again,  when  coloured  fluids  are  thrown 
into  the  inteftines  of  a living  animal,  and  they  are  ab- 
forbed,  he  has  fufficient  proof  of  their  free  and  ready 
communication  with  the  inner  furface  of  the  gut ; but 
the  adual  demonftration  of  the  abforbing  mouths  of  the 

' ^ Slieldou,  Portal. 
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ladeal  veffels  is  difficult  and  precarious.  The  difficiilty 

arifes  from  thefe  veffels  being  in  general  empty  in  the 

dead  body;  from  the  impoffibility of  injecling  them  from 

trunk  to  branch  in  confequence  of  their  valves  ; and, 

laffly^  from  their  orifices  never  being  patent,  except  m 

a (late  of  excitement.  The  anatomift  muff  therefore 

\ 

uatch  his  opportunity  when  a man  has  been  fuddenly 
cut  off  in  health,  and  after  a full  meal.  Then  thc' 
villi  of  the  inner  coat  may  be  feen  turgid  with  chyle,, 
and  their  ffrufture  may  be  examined.  Perhaps  the 
firff  obfervations  which  were  made  upon  this  fubjed: 
by  Lieberkuhn,  are  ftiil  the  beft  and  the  moft  accu- 
rate. 

The  villi  are  apparently  of  a cellular  ffruflure,  for 
although  they  are  flat  or  conical,  or  like  filaments 
when  collapfed ; yet  when  minutely  injecled,  and 
efpecially  when  they  are  full  of  chyle,  they  take  a 
globular  form,  and  are,  called  the  amfulul^.  Their 
diftention,  in  confequence  of  a minute  injedioa  of  the 
veins  or  arteries,  is  probably  owing  to  a cellular  flruc- 
ture  (which  they  feein  to  have)  into  which  the  in- 
jedion  has  extravafated.  The  moft  probable  account 
of  the  ffrudure  of  thefe  ampululm  is  that  this  cellular 
ffrudure  is  a pravifion  for  their  inflation  and  eredion 
by  the  blood,  when  excited  by  the  prefence  of  the 
chyle  in  the  inteftines ; that  this  eredioii  gives  rigidity 
to  the  orifice  of  the  ladeals  ; and  that  the  firff  ftep  of 
abforption  is  by  capillary  attradion,  while  the  further 
propulfion  of  the  fluid  in  the  extreme  abfoi  bents  is  by 
the  contradion  of  their  coats  excifed  by  the  prefence 
of  the  fluid.  Thus  the  abforption  is  not  by  an  inor- 
ganized  pore,  but  depending  on  excitement  and  adion., 

Lieberkuha's 


332  OF  THE  COURSE- OF  THE  LYMPHATICS. 

Lieberkuhn’s  obfervations  of  the  villi  are  the  mod 
accurate  and  curious.  He  obferves,  that  having  opened 
and  walked  a portion  of  the  finail  inteftine,  its  whole 
furface  will  be  found  covered  with  little  pendulant 
conical  membranes  of  the  fifth  part  of  a line  in  fize,- 
and  the  bafes  of  which  almofi;  touch  each  other.  From 
the  vafcular  membrane,  to  which  they  are'attached,  he 
obferves  there  is  given  off  to  each  villus  a branch  of 
a lafleal,  an  artery,  a vein,  and  a nerve.  He  found  it 
difficult  by  injeclion  to  fhow  both  the  vein  and  artery, 
the  fluid  paffed  fo  eafily  from  the  one  into  the  other. 
Fie  found  that  the  extreme  branch  of  the  lafleal  was 
difiended  into  a little  veflel  within  the  villus.  And  on 

X 

the  apex  of  which,  with  the  microfcope,  he  faw  one  or 
fometimes  feveral  openings  ; with  his  glaffes  he  ob- 
ferved  the  arteries  to  ramify  on  the  globules  or  ampu- 
lulse  and  again  colleci;  into  veins  ; and  hefuppofed  that 
fiill  more  minute  branches  .plunged  into  the  centre. 
But  he  made  a ftill  more  minute  obfervation  than  this. 
Infulating  a piece  of  intefline  betwixt  two  rings,  only 
leaving  a fpace  for  the  entrance  of  the  ramification  of  the 
artery  which  fupplied  it,  he  iiiieded  with  a column,  and 
examined  its  progrefs  at  the  fame  time  with  his  micro- 
fcope. .As  he  raifed  the  tube,  he  faw  the  artery  going  in 
ferpentine  turns  to  the  villus,  and  the  injedlion  returning 
by  the  veins ; at  laft  it  paffed  into  the  ampula  ladtea,  dif- 
tended.it  and  made  its  exit  by  the  foramina.  He  prepared 
the  villi  in  another  way  :—he  inflated  the  ampulm,  and 
kept  them  fo  until  they  dried  ; then  he  cut  them  with 
a razor,  and  found  them  cellular.  This  cellular  flruc- 
ture  Cruickfhanks  thinks  is  the  common  cellular  fub- 
ftance,  uniting  the  veffels  of  the  villus.  When  this 

gentleman 
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gentleman  examined  the  villi  of  a patient  who  died 
fuddenly  after  a meal,  he  obferved  fome  of  them  to  be 
turgied  with  chyle,  fo  that  nothing  of  the  ramifications 
of  the  arteries  or  veins  were  to  be  obferved  ; the  whole 
appeared  as  one  white  veflel  without  any  red  lineSj 
pores,  or  orifices ; others  of  the  villi  contained  chyle 
in  a lefs  proportion  ; and  here  the  ramifications  of  the 
veins  were  numerous,  and  prevailed  by  their  rednefs 
over  the  whitenefs  of  the  villi. 

In  fome  hundred  villi  he  faw  the  trunk  of  a ladteal 
forming  by  radiated  branches,  one  branch  in  each 
villus.  Mr.  Cruickfhank  and  Dr.  Hunter  counted 
fifteen  or  twenty  orifices  in  fome  of  the  villi. 

^t'uickfhank  has  remarked  a deep  and  a fuperficiai 
fet  of  ladeals  on  the  intefiines ; but  for  this  divifion 
there  feems  no  neceflity.  Deep  in  the  coats  the  la6leals 
feern  to  accompany  the  blood  velfels  5 but  when  they 
get  more  fuperficiai,  they  take  a courfe  longitudinally 
on  the  canal,  and  turn  devioully,  or  after  running  a 
little  way,  take  a hidden  turn  towards  the  mefentery^ 
As  the  greater  frequency  of  the  valvulse  connU 
ventes  in  the  jejunum,  greatly  encreafe  the  extent  of 
its  inner  furface  of  the  gut,  and  confequently  give  a 
greater  extent  of  origin  to  the  la^eals ; and,  as  here 
the  chyle  mufl  be  in  the  greater  quantity,  fo  the  la^eals 
of  this  portion  of  the  gut  are  larger  and  more  nu- 
merous than  in  any  other  part  of  the  extent  of  the 
canal. 

The  ladleals  do  not  attach  themfelves  to  the  veffels 
of  the  mefentery,  but  take  a courfe  individually,  of 
forming  plexus.  Before  they  enter  the  mefenteric 
glands,  they  have  been  called  ladeals  of  the  firfi:  order  j 
VoL.  IV,  Z when 
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when  they  enierge  from  the  firft  into  the  fecond  glands^ 
fecondary  lacleaisj  and  glands  of  the  fecond  order. 
The  manner  of  the  entering  and  going  out  of  glands 
is  exactly^  the  fame  with  that  of  tne  lymphatics.  The 
lacteals  (or  perhaps  we  fhould  now  fay  the  abforbents 
tnerely)  of  the  great  intellines,  are  fmaller  and  lefs 
numerous  than  thofe  of  the  fmall  inteftines  > for  al- 
though the  intedines  be  large,  dill  their  inner  furface 
is  by  no  means  fo  extenfive  i befides  the  chyle  is  ab- 
forbed,  and  the  contents  altered  before  they  have 
defcended  into  the  great  intedines.  Both  Window 
and  Haller,  however,  adert,  that  they  have  feen  chyle 
in  the  abforbents  of  the  great  intedines.  We  know 
that  the  ladeals  abforb  chyle,  when  it  is  prefented  to 
them  i while  at  other  times  they’’  abforb  diderent  fluids. 
That  the  abforbents  of  the  great  intedines  imbibe  the 
fluids  contents  is  evident,  from  the  change  pioduced 
on  the  feces  in  their  paflage.  Copious  and  nutritious 
injedlions  have  been  given,  which  did  not  return  in  the 
fame  liquid  form,  and  which  have  fupported  the 
ftrength  for  fome  time.  Clyders  of  turpentine  give 
the  urine  a fineli  of  violets ; and  the  Peruvean  bark 
has  cured  fever,  when  given  by  the  retlum. 

The  abforbents  of  the  domach  form  three  divifions : 
one  fet  accompany  the  coronary  artery  and  vein,  and 
enter  the  glands  on  the  lefler  curvature  and  omentum 
minus.  Thofe  of  the  fecond  fet  accompany  the  left 
gadro-epiploic  artery,  and  are  joined  by  the  lymphatics 
of  the  omentum.  The  third  pais  down  upon  the 
upper  part  of  the  duodenum  following  the  artena 
gadrica  dextra  : thefe  delcend  to  pafs  into  the  fame 

chb  of  glands,  which  receive  the  lymphatics  of  the 

liver. 


OF  THE  COURSE  OF  THE  LYMPHATICS.  ^35 

liver.  They  are  joined  in  their  coiirfe  by  the  lym- 

phatics  of  the  right  fide  of  the  omentum. 

The  lad^ls  on  the  mefentery  pafs  from  one  giand 

^ another  till  they  form  one  or  two  large  trunks  only. 

Thefe  accompany  the  trunk  of  the  fuperior  mefenteric 

artery,  and  run  down  on  the  right  fide  of  the  aorta,  and 

join  the  thoracic  duft.  The  abforbents,  from  the  reftum 

and  colon  of  the  left  fide,  pafs  into  their  glands,  or 

fonietimes  into  the  lumbar  glands,  and  join  the  thoracic 

aua  feparately  ; thofe  from  the  right  fide  of  the  colon 

join  or  mingle  with  the  lafteals  in  the  root  of  the  me- 
lentery. 
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VISCERA. 

Vvherethe  lymphatics  of  the  lower  extremity  defcend 

over  the  brim  of  the  pelvis,  thej  are  joined  bv  the 

ablorbents  of  the  bladder,  veficulm  feminales,  and  mher 

parts  m the  pelvis  ;-fmail  glands  belonging  to  this 

fet  are  attached  to  the  internal  iliac  veffsls.  In  the 

female,  the  lower  fet  of  lymphatics,  from  the  womb 

ana  vagina,  aifo  come  by  this  route  to  join  thofe  of  the 

lower  extremity,  or  run  mingling  with  them.  Another 

fet  of  lymphatics  of  the  womb  pafs  up  with  the  fper- 
vefTeis.  ^ 

The  lymphatics  of  the  testicle  are  very  numerous, 
iney  come  ill  didind  lets  from  the  body  of  the  tefticle, 
from  the  epididmiis,  and  from  the  tunica  vaginalis  : 
then  readiing  the  cord,  form  fix  or  ten  trunks,  and 
run  up  direa  to  the  abdominal  ring  j paffing  the  ring, 

^ ^ they 
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they  turn  outward,  and  then  pafs  over  the  pfoas  mufclc 
and  into  the  lumbar  glands. 

The  lymphatics  of  the  kidney  are  in  two  fets,  fu- 
perficial  and  deep  feated ; but  the  former  are  feldom 
to  be  obferved.  Sometimes  difeafe  makes  them  dif- 
tindl.  The  internal  lymphatics  are  demonftrated  by 
blowing  into  the  veins,  or  tying  a ligature  and  kneading 
the  fubflance  of  the  kidney  with  the  fingers;  when 
they  rife,  they  are  feen  attached  to  the  emulgent  vef- 
fels,  and  go  to  join  the  lumbar  glands,  or  terminate  in 
large  lymphatics  near  the  aorta. 

It  is  needlefs  to  repeat  that  the  abforbents  of  the 
fpleen  are  deep  and  fuperficial,— for  this  arrangement 
is  general.  Emerging  from  the  fpleen,  the  lymphatics 
pafs  alongfl  the  fplenic  veilels,  and  enter  into  glands 
attached  to  the  fplenic  artery  in  its  whole  courfe.  In 
this  courfe  they  receive  the  abforbents  from  the  pan- 
creas, and  near  the  head  of  the  pancreas,  they  are 
blended  with  thofe  of  the  liver,  and  with  them  join  the 
thoracic  duel. 

The  lymphatics  of  the  liver  are  the  mofl  eafily  de- 
tefled,  and  may  be  injeded  to  greater  minutenefs,  than 
in  any  other  part  of  the  body.  Although  they  have 
many  valves,  yet  they  do  not  feem  to  clofe  the  veffels 
intirely,  nor  interrupt  the  mercury  from  paffing  from 
trunk  to  branch.  The  fuperficiai  lymphatics,  which 
are  fo  numerous  that  we  may  fometimes  fee  the  mer- 
cury in  them  covering  completely  a confiderable  fpace, 
have  free  communication  with  the  internal  fetof  velfels 
which  are  alfo  numerous  and  large.  The  principal 
route  of  the  lymphatics  of  the  upper  furface  of  the 

I liver. 
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liver,  is  by  the  broad  ligament : thefe  perforating  the 
diaphragm  join  the  trunk,  which  we  have  noticed  under 
the  fternum,  and  in  the  anterior  medeaftinum.  It 
would  appear,  however,  that  thefe  lymphatics  of  the 
broad  or  iufpenrory  ligament,  are  by  no  means  conilant 
and  uniform  in  fheir  courfe  ; for  fome  times  the  run 
down  towards  the  lafteal  ligament,  and  perforate  it 
there  ; fome  times  they  pafs  down  into  the  thoracic 
du6l  while  ftill  in  the  belly.  Other  lymphatics  of  great 
fize,  run  off  from  the  convex  furface  of  the  liver  upon 
the  lateral  ligaments,  and  pierce  the  diaphragm.  The 
lymphatics  on  the  lower  or  concave  furface  of  the  liver 
are  more  irregular  than  thofe  of  the  convex  fide. 
They  unite  with  the  deep  lymphatics  coming  out  of 
the  porta  alongfl  with  the  vena  portae,  enter  into  the 
nlands,  which  are  feated  on  the  trunk  of  that  vcffel, 
and  join  the  thoracic  dud  near  the  root  of  the  fuperior 
mefenteric  artery. 

The  lymphatics  of  the  lungs  are  nearly  as  nume- 
rous as  thofe  of  the  liver  ; but,  indeed,  in  regard  to 
this  expreflion,  it  is  more  in  relation  to  the  facility  of 
injecting  and  demonftrating  the  lymphatics,  than  to 
their  comparative  number.  For  example,  if  the  lym- 
phatics of  the  other  vifcera  could  be  injedted  to  as  great 
minuteiiefs  as  thofe  of  the  liver,  we  fhould  ceafe  to  con- 
fider  that  vifcus  as  more  abundantly  fupplied  than  other 
parts.  The  fuperficiai  lymphatics  of  the  lungs  form 
areolae,  and  cover  the  furface  almoft  completely.  They 
take  a courfe  to  the  root  of  the  lungs,  where  they  are 
joined  by  the  deep  feated  veflels,  and  together  pafs  into 
the  bronchial  glands,  and  here  the  lymphatics  of  both 
fides  freely  communicate. 
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The  glands  of  the  lungs  are  condantly  found  both 
before  and  behind  the  bifurcation  of  the  trachea:  often 
thefe  gland  are  of  a very  dark  colour  ; nay,  their  fub- 
ftance  is  fometimes  found  refolved  as  it  were  into  a lac 
of  inky-like  fluid.  Upon  the  arch  of  the  aorta,  and  the 
root  of  its  great  branches,  are  the  cardiac  glands, 
which  receive  the  lymphatics  from  the  heart.  The  ab- 
forbents  of  the  heart  are  fmail,  but  very  numerous, 
and  their  larger  branches  attach  themfelves  to  the 
coronary  vefiels.  They  then  pafs  to  the  cardiac 
glands,  and  mingling  with  thofe  from  the  iungs^  join 
the  thoracic  dufto 
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CHAP.  I. 


OF  THE  VEINS  IN  GENERAL. 


1 PIE  veins  are  thofe  vefiels  by  which  the  blood  car- 
ried outward  by  the  arteries^  is  returned  to  the  heart. 
The  fyftem.  of  the  veins  however  is  not  fo  fimple  as 
that  of  the  aTtenes,  for  vdiile  there  are  only  two  great 
arteries  carrying  the  blood  from  the  heart,  viz.  the 
aorta  and  the  pulmonic  artery,  there  are  three  great 
trunks  of  the  veins,  viz,  the  fuperlor  and  inferior  vena 
cava,  the  trunks  of  the  great  veins  of  the  body ; the 
pulmonic  vein,  which  returns  the  blood  to  the  heart 
from  the  circulation  through  the  lungs  ; and  the  vena 
portte,  which  collects  the  blood  of  the  mteilines,  and 
conveys  it  to  the  liver.  There  are  befides,  a greater 
variety  in  the  diftribution  of  the  veins,  than  in  that  of 
the  arteries. 

The  French  phyfiologifls  have  departed  from  the  old 
method  of  Harvey,  in  explainiDg  the  circulatic).!!.  lie 
wifely  took  the  heart  as  the  centre  of  the  fyfiem,  and 
clefcribed  the  veffcls  going  out  from  it,  forming  the 
two  circulations,  viz.  ihroughthe  body  and  through 
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the  lungs ; but  they  have  affumed  the  lungs  as  the 
centre  ; and  the  veins  of  the  body,  and  the  arteries  of 
the  lungs,  they  call  fyfteme  a fang  noir^  becaufe  it  con- 
tains the  dark  coloured  blood  ; and  the  pulmonic  veins 
and  the  arterial  fyllem  of  the  body,  they  call  fyfteme  a 

fang?  ouge^  becaufe  it  conveys  blood  of  the  bright  vermi- 
lion colour. 

Ihis  conceit  is  perhaps  admiffible,  when  intro- 
duced as  an  illuftration  of  the  relation  of  the  lungs  to 
the  body  ; but  in  the  general  announcing  of  the  fyftem, 
and  confidered  as  a bails  of  demondration,  it  gives  to 
a difficult  fubjedl  an  unufual  degree  of  intricacy  in  the 
mind  of  the  young  ftudent : befides,  the  arteries  and 
veins  of  the  body,  and  the  pulmonic  artery  and  vein, 
have  that  ftrid:  and  mutual  dependence  in  adlion,  which 
ffioWs  how  improper  and  how  unnatural  it  is  to  make 
this  change,  and  to  feparate  them  in  explaining  the  ge- 
neral fyftem.  At  all  events,  let  thofe  who  adopt  this 
rio\elty  ceafe  to  fpeak  of  the  two  circulations,  for  al- 
though in  regard  to  the  heart,  there  are  two  circula- 
tions, yet  as  the  movement  of  the  blood  refpeds  the 
iungs,  there  is  only  one.  By  this  divifion,  the  blood 
returnnig  from  the  body  and  carried  into  the  lungs, 
cannot  be  called  a circulation  ^ but  only  when  it  has 
paffeo  through  the  lungs,  and  returned  to  the  fame 
point  of  its  coorfe  through  the  body. 


^ general  character  of  the  veins.— The  capa- 
city of  the  veins,  is  larger  than  that  of  the  arteries ; 
the  coats  thinner  but  ftronger  comparatively,  and  admit- 
ting of  much  dilatation.  The  coats  of  the  lefler  veins, 
arecomparatively  flronger  than  thofe  of  the  larger  ones, 
and  the  veins  of  the  lower  extremity  much  thicker  and 
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ilronger  than  in  the  upper  parts  of  the  body,  as  they 
bear  a higher  column  of  blood.  The  veins  are  tranf- 
parent  and  the  blood  is  feen  through  their  coats.  There 
can  be  properly  diftinguifhed,  only  two  coats  in  the 
veins  : the  outer  coat,  which  is  floculent  and  cellular 
without,  to  conned  with  thefurroundingparts,  fmoother 
and  more  compad  within,  where  it  is  united  with  the 
inner  coat.  In  it  are  ramified  the  vafa  vaforum  ; and  a 
fibrous  ftrudure  is  to  be  obferved  in  fome  of  the 
larger  and  fuperficial  trunks  ; the  ftrise  or  fibres  run- 
ning longitudinally.  The  inner  coat  is  firm  and  compad 
and  intimately  united  to  the  other  ; it  is  fmooth,  flex- 
ible, and  formed  into  valves  in  various  parts. 

In  all  the  larger  veins,  excepting  thofe  of  the  vif- 
cera  of  the  abdomen,  and  thofe  of  the  lungs  and  brain, 
there  are  valves : thefe  valves  confifl:  of  the  inner  coat, 
forming  folds  like  a femilunar  curtain,  hung  acrofs 
the  caliber  of  the  vein ; but  at  the  fame  time  attached 
fo.  obliquely  to  the  fide  of  the  vein,  that  they  prefent 
a facculated  membrane  to  receive  the  refluent  blood. 
The  loofe  margin  of  the  valve  is  fomewhat  ftronger 
than  the  other  part,  and  betwixt  the  duplicature  fome 
fplendid  little  filaments  are  fometimes  obferved.  Each 
valve  confifts  in  general,  of  two  femilunar  membranes, 
the  margins  of  which,  falling  together,  prevent  the 
blood  from  pafllng  retrograde  ; but  they  yield  and  col- 
lapfe  to  the  fide  of  the  vein  by  the  current  of  blood 
flowing  towards  the  heart.  As  the  veins  are  provided 
with  valves  only  where  they  are  expofed  to  occafional 
preflure,  and  particularly  to  the  comprefTion  of  the  muf- 
cles ; their  chief  ufe  would  feem  to  be,  to  prevent  the 
retrograde  movement  of  the  blood,  from  the  occafional 

compreffion 
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compreffion  of  the  veins ; but  no  doubt,  they  at  the 
fame  time  fupport  the  column  of  blood,  as  in  the  lower 
extremities : and  when  thofe  veins  fulfer  dihention  by 
difeafe,  a great  aggravation  is,  that  the  valves  lofe 
theii  adlion,  become  too  fmall  to  clofe  the  dilated  vein, 

and  the  whole  column  of  blood  preffes  upon  the  veins 
of  the  legs. 

The  commencement  of  the  minute  branches  of  the 
veins,  is  from  the  extreme  ramifications  of  the  arteries; 
they  are  continuous,  and  perpetuate  the  motion  of  the 
blood  in  that  courfe  wnich  is  called  the  circulation. 
In  contemplating  tlie  capillary  tiffue  of  vefTels,  the 
mod  flrikiog  circumflance  is,  the  predominance  of  the 
dark  venous  rarnilications  : and  in  general,  two  fets  of 


veins  will  even  in  thefe  minute  ramifications,  be  ob« 
ferved  ; one  fuperficial,  the  other  more  intimately 
blended  with  thefe  minute  ramifications  of  the  arteries ; 
but  in  the  internal  parts  of  the  body,  and  particularly 
the  vifcera,  the  veins  uniformly  accompany  the  rami- 
hcations  of  the  arteries,  and  in  the  folid  vifcera,  a denfe 
cellular  membrane  gives  promifcuous  lodgement  to 
both  fets  of  vefTels. 

In  the  extremities  and  head,  indeed  every  where  but 
in  the  vilcera,  the  veins  form  two  diilinT  fets  ; the 
deep  and  the  fuperficial  veins  : the  deep  veins  accompa- 
nying the  arteries  ; and  the  fubcutaneous  veins,  which 
emerge  from  the  compreffion  of  the  mufcles,  and  run 
above  the  fafcia.  The  union  betwixt  the  branches  of 
the  veins,  is  very  frequent,  not  only  betwixt  the  veins, 
ramifying  in  tne  fame  plane  in  fo  much  as  to  make  them 
a mere  network  ; but  alfo  betwixt  the  deep  and  the 
fuperf  ciai  fet  of  veins : inch  are  the  venm  emilTariae 
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of  the  fcull  ; the  free  communications  betwixt  the  ex- 
ternal and  Internal  jugular  vein,  betwixt  the  deep  and 
fuperficlal  veins  of  the  arm,  &c.  When  in  bleeding, 
the  blood  flows  from  the  vein  of  the  arm,  accelerated 
by  the  working  of  the  mufcles,  the  blood  efcapes  by 
the  anaflomofis,  from  the  compreffion  of  the  mufcles, 
and  fills  the  fuperhcial  veins;  but  the  increafe  of  the 
jet  of  blood,  is  more  the  efFed;  of  the  fwelling  of  the 
mufcles,  caufmg  the  fafcia  to  comprefs  the  veins  of 
the  fore  arm. 

In  the  dead  body  the  veins  are  flat,  but  when  dif- 
tended,  they  relume  the  cylindrical  figure  which  they 
pofiefled  in  the  living  body ; yet  they  are  in  general  of 
the  cylindrical  figure,  for  a very  little  way  only,  ow- 
ing to  the  irregular  dilatations  by  the  fide  of  the  valves, 
or  by  the  frequent  union  of  their  branches.  The 
manner  in  which  the  branches  join  the  trunk,  has  a pe- 
culiarity which  always  diflinguKhes  it  from  the  ramifi- 
cations of  arteries  : the  arteries  branch  off  at  a direft 
and  acute  angle,  the  veins  in  a direction  more  re- 
moved from  the  courfe  of  the  trunk,  and  in  general 
with  a curve  or  fhoulder. 


d. 


In  infancy  and  youth,  the  veins  are  little  turgi 
and  efpecially  the  cutaneous  veins,  are  fo  firmly  em- 
braced by  the  elafiic  fkin  and  cellular  membrane,  that 
they  have  a lefs  degree  of  prominency  than  in  more 
advanced  years.  In  old  age,  the  veins  are  enlarged, 
and  rife  turgid  on  the  furface,  and  the  internal  veins 
alfo  become  enlarged  and  varicofe.  I do  not  cornfider 
this  change  in  the  vafcular  fyflem,  as  the  efled  of 
mere  diftention,  or  of  the  enlargement  of  the  veins  from 
the  long-continued  aclion  of  the  arteries ; but  as  a ne- 
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ceflary  change  in  the  proportionate  dillrlbutlon  of  the 
blood,  which  is  preceded  or  accompanied  with  other 
peculiarities,  the  charadlerof  old  age.  When  we  con- 
lider  the  great  proportion  of  the  veins  in  fize,  over 
the  arteries,  we  mufl  conclude  that  the  blood  Hows  but 
llowly  in  the  venous  fyRem  : that  from  the  narrow- 
nefs  of  the  trunks  of  the  veins  near  the  heart,  the 
blood  mull  be  accelerated,  as  it  approaches  the  heart, 
and  that  receiving  the  impulfe  from  the  ventricle,  it 
muH;  take  a rapid  courfe  through  the  arteries,  until 
again  approaching  the  extreme  branches  of  the  arteries 
and  paffing  into  the  veins,  its  motion  becomes  more 
languid  and  flow.  In  youth,  as  the  fize  of  the  veins 
is  not  in  fo  great  a proportion  to  the  arteries,  as  in  ad- 
vanced life  y the  blood  in  a young  perfon,  muft  be  in 
more  rapid  and  quick  circulation  : but  in  old  age,  in 
proportion  to  the  largenefs  of  the  veins  and  the  accu- 
mulation of  blood  in  them,  the  quantity  of  blood 
moving  llowly  through  the  venous  fyRem,  and  al* 
moR  Ragnant  in  the  dilated  veins  and  fiimres,  is  very 
great;  it  moves  but  Rowly  and  progreflively  on  towards 
the  centre  of  the  circulation  ; and  upon  the  whole,  the 
blood  in  old  people,  moves  lefs  brifkly  through  the  vef- 
fels,  and  the  proportionate  quantity  immediately  under 
the  influence  of  the  arterial  fyRem,  is  lefs  than  in 
youth . 

There  is  no  pulfation  to  be  cbferved  in  the  veins, 
but  what  they  receive  laterally  from  the  contiguous  ar- 
tei  ies.  There  is  no  pulfation  in  the  veins,  becaufe  they 
are  removed  from  the  heart  ; becaufe  they  do  not  re- 
ceive the  fhock  of  the  heart’s  adion  in  their  trunk,  but 
only  by  their  widely  fpread  branches  ; becaufe  the  con- 
/ tradioii 
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tra£llon  of  the  heart,  and  of  the  arteries  fo  alternate 
with  each  other,  in  fuch  a manner  as  to  keep  up  a perpe- 
tual and  uniform  flream  of  blood  into  the  veins  ; where- 
as the  pulfation  in  the  arteries  is  owing  to  the  fudden 
and  interrupted  contraclion  of  the  heart. 

In  this  general  account  of  the  venous  fyftem,  it  re- 
mains only  to  fpeak  of  the  fubje^l  of  abforption.  Be- 
fore the  fuite  of  experiments  made  on  this  lubjedf  by 
Mr.  Hunter,  a vague  notion  was  entertained  that  the 
veins  were  abforbents ; but  about  that  time*,  the 
docfrine  that  lymphatics  are  abforbents  having  been 
eflablifhed,  the  opinion  that  the  red  veins  were  alfo  ab- 
forbents, was  firfl:  queflioned,  and  finally  confuted,  at 
lead  in  the  opinion  of  mod  phyfiologids. 

The  chief  argument  to  diow  that  veins,  arifing 
from  cavities,  particularly  from  the  iiitedines,  a£ted  as 
abforbents,  was,  that  fome  anatomids  faid  they  hadfeeii 
white  chyle  in  the  blood  taken  from  the  mefenteric  veins^ 
It  was  hov/ever  foon  obferved  that  the  ferum  of  the 
blood,  taken  from  the  veins  of  the  arm,  was  fome® 
times  white,  which  mud  arife  from  fome  other  caufe 
than  the  abforption  of  chyle  t. 

The  experiments  of  Mr.  John  Hunter,  proved  that 
there  is  no  abforption  of  fluid,  from  aliment  contained 
in  the  intedinal  canal,  by  the  veins  of  the  mefentery, 
wdiile  the  ladeals  were  rapidly  abforbing.  Emptying  a 
portion  of  the  gut,  and  the  veins  of  their  blood  in  a 
living  animal,  he  poured  milk  into  the  intedine.  The 
veins  remained  empty,  and  without  a drop  of  the  milk 
finding  its  way  into  them,  while  the  ladeals  became 

^ 17.58. 

f See  Hewfon  Exper.  EfTays  and  Lymphatic  Syftem. 
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tinged  with  it.  In  another  experiment,  leaving  the 
arreries  and  veins  of  the  mefentery  free,  and  the  circu- 
ation  through  them  perfed  ; ftill  no  white  fluid  could 
be  difcovered,  tinging  the  flreani  of  blood  in  the  veins. 

either  did  prelTure  upon  the  gut,  in  any  inflance 
orce  the  fluid  of  the  inteflines  into  the  veins.— He 
repeated  and  varied  thefe  experiments,  fo  as  to  fliow  in 
a very  fatisfadory  manner,  that  chyle,  or  the  fluid  of 
the  inteftines,  never  is  abforbed  by  the  veins. 

Yet  I inufl:  fay  that  thefe  experiments  are  flill 
unfatisfadory,  as  they  regard  the  general  dodrine 
of  abforption  by  the  veins : in  the  inteflines  there 
IS  a peculiar  fet  ot  veffels  evidently  deftined  to  the  abforp- 
tion of  the  chyle  and  of  the  fluids  of  the  cavity  ; but 
there  remains  a queflion  which  will  not  be  eafily  deter- 
mined : do  not  the  veins  throughout  the  body  relume  a 
part  of  that  fubftance,  or  of  thofe  qualities,  which  are 
depofited  or  bellowed  by  the  arteries  ?-~We  are  aflfured 
that  in  the  circulation  of  the  blood  through  the  lungs, 
and  m the  extremities  of  the  pulmonic  veins,  there 
IS  an  imbibing  or  abforption  : and  in  the  veins  of  the 
placenta,  there  is  not  only  an  abforption  fimilar  to  what 
takes  place  in  the  extreme  branches  of  the  pulmonic 
circulation,  but  the  matter  and  fubftance.  which  goes 
to  the  nourifiiment  of  the  foetus,  is  imbibed  from  the 
maternal  circulation  ».  So  by  the  velfels  in  the  mem- 
brane of  the  chick  in  ovo,  there  is  abforbed  that 


Dr.  Hunter,  Hewfon,  &c.  fay  that  k is  probable  tliere  are 
many  ixia  1 lyinphalics  in  the  placenta,  which  open  into  the 
naiic  les  of  tile  veins,  and  do  not  take  a courfe  along  the  cord, 
t his  13  very  improbable,  and  has  no  fupport  from  analogy. 
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which  being  carried  to  the  chick,  beftows  nourlHiment 
and  encreafe.  For  my  own  part,  1 cannot  but  fuppofe 
that,  while  the  lymphatics  abforb  the  loofe  fluids  which 
have  been  thrown  out  on  furfaces,  or  into  cavities— the 
veins  receive  part  of  what  is  depoflted  from  the  arteries  ^ 
but,  which  is  not  fo  perfeaiy  feparated  from  the  influ- 
ence of  the  circulating  fyftem,  as  that  which  the  lym- 
phatics receive  ; and  that  there  are  certain  lefs  pal- 
pable, and  perhaps  gafeous  fluids,  which  they  iinbloe  in 
thecourfe  of  the  circulation  by  an  affinity  of  the  venous 
blood,  fimilar  to  the*  attraction  which  takes  place  in 
the  lungs.  We  rnufl  at  the  fame  time  acknowledge,  that 
the  conclufions  made  in  favour  of  abforption  by  veins, 
from  experiments  upon  the  dead  body,  are  falacious, 
and  have  no  weight,— it  is  feldoai  we  can  determine 
whether  minute  injeclions  have  taken  a courfe  by  a 
natural,  or  by  a forced  paffage  : neither  are  the  ex- 
periments of  fome  of  the  older  phyfiologifls  more  fatif- 
faclory  or  conclufive.  Lower  affirmed  that,  by 
throwing  a ligature  on  the  inferior  cava  of  a dog,  he 
produced  afcltes.  He  tied  the  jugular  veins  of  a dog, 
and  the  head  became  dropfical.  Hewfon  repeated  thefe 
experiments,  but  w^ithout  the  fame  lefuit.  And  if  the 
tying  of  the  veins  had  always  pioduced  cedema  or 
dropfy,  the  experiment  would  have  proved  nothing 
more  than  is  already  ellablifhed  by  the  very  common 
occurrence  of  cedema  of  the  legs,  from  the  prefTure  of 
the  v/ombon  the  iliac  veins,  or  a tumor  in  the  groin,  or 
in  the  pelvis.  Now  in  thefe  inflances  the  compreflioii 
of  the  vein  does  nothing  more  tUtlm  caufe  a difficult 
circulation  of  the  blood,  from  the  extreme  arteries  into 
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the  veins,  and  confequently  a greater  profufion  of  the 
difcharge  into  the  cellular  texture  by  the  ferous  arteries# 

OF  THE  VEINS,  BRANCHES  OF  THE  SUPERIOR 

VENA  CAVA. 

The  fuperior  vena  cava,  or  the  defcending  cava,  is 
the  fuperior  trunk  of  the  venous  fyftem ; which  re- 
ceives the  veins  of  the  head,  neck,  and  arms,  and 
throws  the  blood  diredly  into  the  great  right  finus,  or 
auricle  of  the  heart. 


SECTION  1. 

OF  THE  VEINS  OF  THE  HEAD  AND  NECK. 

The  ANTERIOR  FACIAL  VEIN  The  facial,  or  ante- 
rior facial  vein,  runs  down  obliquely  from  the  inner  can- 
thus  of  the  eye,  towards  the  angle  of  the  lower  jaw-bone. 
Here  uniting  with  the  temporal  vein,  it  forms  the  ex- 
ternal jugular  vein.  The  mofl:  remarkable  branches 
of  veins  which  affifl  in  forming  the  facial  vein,  are  the 
frontal  VEINS ; which  receive  the  blood  from  the 
forehead  and  frontal  portion  of  the  occipito-frontalis 
mufcle,  and  the  ophthalmic  vein,  which  is  one  of 
the  emiffariae,  and  conies  from  the  cavernous  finus 
through  the  orbit. — In  its  courfe  down  the  cheek,  the 
facial  vein  receives  the  feveral  cutaneous  branches  of 

Facial  vein  ; V.  Annularis  ; V . Triangularis^ 


veins. 
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VvSins  from  the  furroundlng  parts  : but  which  have  in 
reality  no  fuch  importance  as  to  require  defcription 
Ihe  posterior  facial  vein;  or,  great  tem* 
PoRAL  V£iM. — This  vein  defcends  from  the  temple  be- 
fore the  ear,  through,  or  under  the  mafs  of  the  parotid 
gland,  and  behind  the  angle  of  the  lower  jaw, 

1 his  poflcrior  vein  receives  thofe  branches  which 
are  the  proper  temporal  veins,  and  which  are  four  in 
number,  and  defcend  upon  the  fide  of  the  head 
and  thofe  which  anfwer  to  the  fubmaxillary  artery^ 
and  alfo  the  vena  tranfverfa  faciei,  and  the  auricular 
veins.  Finally  into  fome  of  the  deep  branches  of  this 
vein  4 the  blood  enters  from  the  veins  accompanying 
the  arterla  nieningea.  The  poherior  facial  vain,  uni- 
ting with  the  anterior  one,  forms  a common  trunk,, 
which  in  general  lies  over  the  divifion  of  the  carotid 
arterv. 

EXTERNAL  JUGULAR  VEINS. 

The  external  jugular  vein  takes  a courfe  obliquely 
down  the  neck,  and  acrofs  the  middle  of  the  maftoid 
mufcle.  It  lies  under  the  fibres  of  the  platyfma  myoides 
mufcle,  and  drops  either  into  the  fubclaveaii  vain,  or 
into  the  internal  jugular  vein.  ^Sometimes  there  are 
two  external  jugular  veins  on  each  fide;  more- com- 

® V tna  dorfalis  najl,  fupertor  et  inferior — J'ena  palpelralls  inferior  ex-’ 
tenia  et  interna  - Vena  alaris  naf—Venee  laliales  nmgn<s  et  minor  es^  &Cf 
Vena  Inc c ales,  &c. 

f Being  in  two  fets,  the  deep,  and  fuperfic^ah 

I Vr&*  Ven/s  Pterygoidea* 

VoL*  iV.  A a monly 


APPENDIX 


3 SO 

monly  there  are  two  branches  higli  in  the  neck,  ja*oni= 
the  anterior  and  pofterior  facial  veins,  which  unite 
about  the  middle  of  it.  When  they  are  double  thej 
have  this  couiTe  ; the  anterior  and  external]\erg\x\2iX  vein, 
may  be  faid  to  begin  from  the  anterior  facial  vein ; it, 
then  receives  the  fubniental  vein,  which  comes  in  un^ 
der  the  bafe  of  the  lower  jaw — the  ranine  veins  alfo, 
and  veins  from  the  glands  under  the  jaw  join  it  here:; 
where  it  is  before  the  maftoid  mufcle,  it  forms  free 
communications  with  the  internal  jugular  veins ; and 
here  alfo,  it  receives  veins  from  the  fide  of  the 
throat 

Almofl:  all  the  ramifications  of  veins,  which  in  one 
fubjedl  unite  to  the  external  jugular  vein,  and  which 
come  from  the  face  and  throat,  do  in  others  fink 
down  into  the  internal  jugular  vein. 

Sometimes  the  anterior  and  external  jugular  veins 
join  the  internal  jugular  vein  \ fometimes  the  fub- 
clavean  vein. 

The  poflerior  external  jugular  vein  is  formed  chiefly 
by  the  temporal  vein,  or,  pofterior  facial  vein,  which 
comes  down  from  under  the  parotid  gland  ; it  is  therii 
joined  by  the  occipital  veins  f,  a little  lower  by  the  cer- 
vical veins,  and  laflly  on  the  lower  part  of  the  neck  it 
receives  the  mufcular  branches  from  the  flefli  of  thc' 
flioulder  j it  then  fmksinto  the  fubclavean  veins. 

Of  the  thyroid  veins. — The  thyroid  gland  has 
twofetsof  veins,  as  it  has  of  arteries  y fuperwr  thj- 

Viz.  The  fuperior  thyroid  veins,  and  the  deep  laryngeal 

>cins. 

f Thefs  communicate  with  the  vertebral  veins,  and  through 
the  poderiDr  maftoid  foramen  with  the  lateral  finus  ^ 
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fold  veins  carry  back  the  blood  from  the  mufcles  of  the 
fore-part  of  the  throat,  from  the  larynx,  from  the  fub- 
flance  of  the  thyroid  gland,  and  from  the  neighbour- 
ing part  of  the  trachea  and  pharynx,  and  even  from  the 
fauces.  Sometimes  thefe  thyroid  veins  enter  the  ex- 
ternal jugular  vein  ; fometimes  they  defcend  upon  the 
neck,  taking  the  name  of  guttural  veins;  they 
unite  themfelves  with  the  internal  jugular  vein. 

The  LOWER  THYROID  VEINS. — Coine  fi'om  the 
lower  part  of  the  thyroid  gland,  and  defcend  upon  the 
fore- part  of  the  trachea,  and  enter  the  fubclavean  ; or^ 
more  generally,  the  great,  or  internal  jugular  veins. 

Of  the  internal  jugular  vein.— The  inter- 
nal jugular  vein  is  formed  by  the  conflux  of  the  feverai 
great  and  poflerior  flnufes  of  the  dura  mater  into  the 
lateral  finus,  which  coming  out  by  the  foramen  lace’-ura 
poflerius  of  the  bafis  cranii,  ceafes  to  be  conftridled 
into  the  triangular  fhape,  and  takes  the  form  and  pecu- 
liarities of  a vein.  From  this  foramen,  common  to  the 
temporal  and  occipital  bone,  the  jugular  vein  defcends 
obliquely  forward  and  downward,  becoming  from  its 
deep  fituation  fomewliat  more  fuperliciak  but  in  all 
its  extent  protecled  by  the  fierno-cleido-mailoideus 
mufcle  ; and  it  paffes  under  the  onio«hyoideus  mufcle* 
Ihe  internal  jugular  vein  is  very  irregular  in  its  form  ; 
being  fometimes  much  contraFred  under  the  angle  of 
the  jaw  ; bulging  and  much  enlarged,  or  rather  capa- 
ble of  being  much  diftended  in  the  middle  of  the  neck ; 
and  again  contracted  before  it  joins  the  fubclaveans* 
The  carotid  artery,  the  internal  jugular  vein,  and  the 
par  vagum  lie  together  in  the  fame  fiieath  of  loofe  cel- 
lular membrane. 
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The  internal  jugular  vein  receives  thefe  cotiimuni-' 
cations  and  branches  ; behind  the  angle  of  the  lower 
jaw,  a branch  of  communication,  generally  goes  doXvn 
from  the  pofferior  facial  vein,  and  often  it  is  joined  by 
the  internal  maxillary  vein  : under  the  jaw,  it  either 
forms  free  communications  with  the  beginning  of  the 
, external  jugular  vein,  or  it  receives  the  ranine  and  gut- 
tural veins;  at  all  events,  there  is  a branch  from  the  fide 
of  the  throat,  and  the  mufcles  of  the  os  hyoides  which 
paffes  into  the  internal  jugular  vein..  From  under  the 
back  part  of  the  mafloideus  mufcle,  it  receives  branches 
irom  the  occipital  veins,  and  forms  communications 
with  the  vertebral  veins:  near  its  termination  the  great 
jugular  vein  receives  the  guttural  and  lower  thyroid 
veins. 

Of  the  vertebral  veins. — -There  is  difficulty 
ill  affigning  origins  to  thefe  veins,  for  they  are  rather 
like  a chain  of  communication  ; they  run  in  the  holes 
of  the  tranfverfe  apophyfis  of  the  cervical  vertebrae, 
and  furround  the  proceifes  with  areolae.  Firft  a com- 
snunication  is  formed  with  the  great  lateral  fmus, 
then  they  receive  the  flat  finufes  from  under  the  dura 
jnater,  covering  the  coniform  procefs  of  the  occipital 
bone,  (the  bafilar  fmufes)  and  as  they  defcend  they 
form  tranfverfe  communications,  wdiich  receive  the 
branches  of  that  chain  of  inofculations,  which  runs 
down  upon  the  fpinal  marrow.  The  vertebral  veins,  in 
their  defcent,  fend  out  divifions  which  run  down  upon 
the  outfide  of  the  canal,  and  receive  branches  of  veins 
from  the  mufcles  on  the  fore  part  of  the  vertebrm,  and 
fome  of  the  proper  cervical  veins  from  behind.  The 
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^^ena  ccrvkalh  coming  from  the  fide  of  the  neck,  unites 
with  the  vertebral  vein  near  its  termination,  in  the 
back  part  of  the  fubclavean,  or  fometimes  in  the 
axillary  vein. 

SECTION  IL 

ob  THE  VEINS  OF  THE  ARM. 

The  veins  of  the  arm  are  in  two  fets,  the  venm  co- 
mites ; and  the  external  or  fubcutaneous  veins,  being 
thofe  without  the  fafcia,  and  not  fubjefl  to  the  com- 
preilion  of  the  mufcles.  Of  thefe,  the  latter  are  the 
more  important  and  require  a particular  defcription. 

On  the  palm  of  the  hand,  the  veins  are  few  and 
fmall,  becaufe  they  are  there  fiibje6l  to  comprelTion  iii 
the  frequent  grafping  of  the  hand  ; but  on  the  back 
of  the  hands  and  fingers,  the  veins  are  numerous  and 
large.  The  veins  creeping  along  the  fingers,  make  a 
remarkable  inofculation  on  the  back  of  the  firfl  pha- 
langes, and  then  paffing  in  the  interdices  of  the 
knuckles,  form  a great  and  irregular  plexus  on  the  back 
of  the  hand  ^ ; the  principal  branch  of  which  fonie* 
times  takes  the  form  of  an  arch  f. 

The  plexus  of  veins  from  the  back  of  the  hand  is 
continued  over  the  back  of  the  wrift  : when  fome  of 
' the  larger  branches,  after  playing  over  the  heads  of  the 
radius  and  ulna,  take  a courfe,  the  one  on  the  lower, 
and  the  other  over  the  upper  edge  of  the  arm,  whililthe 

^ P!sxus  dorfalis  manus,  f Arcus  venofus  dorjalis. 

A a 3 


back 


354 


APPENDIX, 


back  of  thv^  ann  is  left  without  any  remarkable  veln^ 
taking  their  courfe  there. 

The  veins  on  the  back  of  the  hand  have  nerves  in- 
termingling with  them,  viz.  branches  of  the  ulnar 
nerve,  and  the  extreme  branches  of  the  mufcular  fpi« 
ral  nerve : fo  that  it  is  a great  miilake  to  fuppofe  that 
bleeding  in  the  back  of  the  hand  might  be  fubflituted 
with  advantage  for  the  common  operation  in  the  bend 
of  the  arm. 

Vena  cephalica. — The  vein  of  the  back  of  the 
thumb  running  into  a trunk,  which  takes  a courfe  over 
the  outfide  of  the  wrift,  is  called  cephadica  polli- 

CIS. 

From  this  vein  and  the  divifion  of  the  plexus  of  the 
back  of  the  hand,  a confiderable  trunk  is  generally 
formed,  which  takes  its  courfe  on  the  radial  edge  of 
the  arm,  and  iscailed  cephalica  minor,  or  radia- 
Dis  externa.  This  vein  in  its  trad  over  the  exten- 
for  radialis,  and  the  fupinator  longus,  has  many  la- 
teral communications,  particularly  with  the  median 
vein. 

This  vein,  now  joined  by  the  median  cephalic,  and 
rifing  upon  the  outhde  of  the  humerus,  is  the  great 
cephalic  vein  ; and  it  pailes,  firfl:  betwixt  the  biceps  and 
triceps  brachii,  and  then  betwixt  the  deltoides  and  pec- 
toralis  major  mufcles.  Several  fmall  cutaneous  veins 
play  over  the  belly  of  the  biceps  mufcle,  and  commu- 
nicate v/ith  the  bafilic  vein  ; a little  below  the  external 
condyle  of  the  os  humeri,  the  cephalic  vein  det’che? 
a branch  which  afeends  betwixt  the  brachlalis  interims 
and  fupinator  longus,  and  which  afterwards  forsns 
inofculations  with  the  bafilic  yein,  pn  the  back  of  the 
arm. 
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The  great  cephalic  vein  pafling  up  betwixt  the  ten- 
dons of  the  pedoralis  major  and  the  deltoid  mufcles^ 
links  into  the  axilla  and  joins  tlie  axillary  vein.  The 
ILESSER  CEPHAL  C IS  s veiii  which  rutis  up  betwixt 
the  pedloral  and  deltoid  mufcies,  and  finks  generally 
into  the  fubclavean  vein : fometimes  it  joins  the  ex- 
ternal jugular  vein. 

Vena  basilica^*  We  trace  the  origin  of  the  ba- 
filic  vein  from  thofe  veins  which,  being  continued  from 
the  plexus,  on  the  back  of  the  hand,  take  their  courfe 
over  the  lower  head  of  the  ulna.  (A  confpicuous 
branch  of  thefe  veins,  from  the  Intle  finger,  was  cal- 
led falvatella  by  the  ancients).  From  this  origin,  the 
bafiiic  vein  takes  a fpiral  courfe  on  the  ulnar  edge  of 
the  fore  arm,  fometimes  in  one  great  trunk,  oftener 
in  two,  iometimes  in  a plexus  of  veins  y here  it  may  be 

called  ULNARIS  SUPERFICIALIS,  Or  CUBITALIS 
TERN  A.  This  vein,  now  rifing  before  the  inner  con- 
dyle of  the  humerus,  pafles  on  the  inner  margin  of 
the  biceps  flexor  mufcle  ; here  it  forms  very  free  and 
numerous  connedlioiis  with  the  iriiernaior  bracheal  vein; 
the  fatellites  and  cephalica,  now  paifnig  up,  until  it 
finks  under  the  tendon  of  the  pedoral  mufcle,  it  joins 
the  axillary  vein. 

The  great  bafilic  vein,  or  the  great  trunk,  after  it 
has  afcended  above  the  elbow,  and  received  the  me- 
dian bafilic,  is  joined  by  feverai  deep  branches  of 
veins,  as  thofe  whicli  accompany  the  bracheal  artery, 
called  lateUites  or  coiiiites,  a vein  which  is  called  pro- 

Brachialis,  The  ancients  termed  the  balilic  vein  of  the  right 
arm,  the  vein  of  the  liver,  or  vcnn  iiepatica  bracliii^  aiid  that  of 
the  Icih,  the  vena  Iplenica  brachii. 
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fanda  brachli ; and  dill  nearer  its  determination,  it 
receives  the  addition  of  the  vena  fuhhumeraUs  or  artl- 
cularls^  and  the  venee  fcapulares,  viz.  thofe  anfwering 
to  the  arteries  of  that  name. 

Vena  median  a major  — This  is  a vein  which 
runs  up  the  middle  of  the  fore  arm,  beginning  from 
the  plexus  of  veins,  which  play  over  the  6exor  ten* 
dons,  and  come  from  the  ball  of  the  thumb  ; it  is  a 
vein  which  is  very  irregular,  being  fometimes  double, 
and  fometimes  rather  in  the  form  of  a plexus,  than  to 
be  confidered  as  a regular  trunk  ; often  it  is  particu- 
larly fhort,  and  can  be  confidered  as  a trunk,  only  for 
a few  inches  as  it  approaches  the  bend  of  the  arm  ; not 
unfrequently  it  is  intirely  wanting,  and  as  if  annihilated 
by  the  preponderance  of  the  branches  of  the  cephalic 
or  bafilic  vein.  But  to  take  the  more  common  courfe, 
as  an  example,  when  it  has  afcended  on  the  middle 
of  the  fore  arm,  near  to  the  bend  of  the  arm  it  di- 
vides ; one  branch  pall'es  obliquely  outward,  and  joins 
the  cephalic  vein,  the  other  inwards  and  unites  with 
the  bafilic  vein  ; the  firff,  is  of  courfe  the  median  ce- 
phalic VEIN,  the  fecond,  the  median  basiihc 

VEIN- 

Thefe  are  the  two  branches  which  the  furgeon  moft 
commonly  felecls  for  bleeding,  Around  the  median  ce- 
phalic, the  cutaneous  nerves  play  more  profufely,  and 
under  the  median  bahlic  vein  the  humeral  artery 
paffes.  It  is  by  the  aukward  plunging  of  the  lancet 
into  the  median  bafilic,  that  the  country  bleeder  fo 
frequently  produces  the  aneurifm  of  the  artery  ; but 
the  dreadful  fymptoms  following  the  pricking  of  the 
* l^^ena  Media,  vend  fuperjiclcdh  conmunis. 
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nerve,  are  more  frequently  produced  by  bleeding  in 
the  median  cephalic  ; cafes  however  occur  of  the 
pricking  of  the  nerves,  while  bleeding  in  the  median 
bafilic  vein. 

Axilla vein.  —The  trunk  of  the  veins  of  the 
arm  paffes  through  the  axilla,  until  it  arrives  betwixt 
the  firfl  rib  and  clavicle,  under  the  name  of  axillaris. 
Here  lying  by  the  fide  of  the  artery,  it  receives  many 
mufcLilar  branches  from  the  flelh  of  the  fhoulder,  the 
external  and  internal  fcapular  veins,  and  the  thoracic 
veins  ; in  general  where  it  paffes  by  the  head  of  the 
humerus  it  receives  the  cephalic  vein.  , 

SuBCLAVcA^j  VEINS.  —The  axillary  vein  continuing 
its  progrefs  over  the  firfl  rib,  becomes  the  fubclavean 
vein : on  the  right  fide  the  vein  is  flrorter,  and  de^ 
fcends  more  obliquely  ; on  the  left  it  is  longer,  of 
courfe  lefs  oblique,  but  dill  its  direi^ion  is  downward  ; 
palling  before  the  trachea,  and  the  branches  of  the  arch 
of  the  aorta,  it  joins  the  fubclavean  of  the  right  fide, 
and  together  they  form  the  fuperior  cava : the  fubcla- 
vean vein  receives  thefe  veins,  a vein  from  the  fhoul- 
der and  lower  part  of  the  neck,  the  vertebral  vein, 
with  fome  leffer  plexus  of  veins  defcending  from  the 
neck,  the  internal  jugular  vein  (and  in  the  angle  of 
the  union  of  thefe  the  thoracic  dud),  and  laftly  the 
thyroid  veins.  From  below  they  receive  the  leffer  in- 
ternal thoracic  veins. 
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SECTION  IIL 

THE  SUPERIOR  VENA  CAVA,  THE  VENA  i^ZYGOS,  AND 
LESSER  VEINS  OF  THE  THORAX. 

The  fuperlor  vena  cava  is  the  trunk  of  all  the  veins  of 
the  head,  neck,  arms,  and  of  the  parts  in  the  thorax  ; 
foon  after  it  is  formed  by  the  fubclavean  veins,  it  is 
joined  by  the  vena  azygos,  and  receiving  the  intep^- 
NAL  MAMMARY  VEINS  and  the  vENiE  THYMiciE  and 
PERICARDIAC  branches,  the  intercostal  and  eron^ 
CHiAL  veins,  it  defcends  into  the  pericardium,  and  di- 
lates or  opens  into  the  right  fmus  or  auricle. 

Vena  azygos"*'.  This  is  the  principal  vein  of  the 
thorax,  and  chiefly  of  the  walls  of  the  thorax.  It  is 
obferved  to  take  its  origin  upon  the  vertebra  of  the 
loins  from  fome  of  the  lumbar  veins,  or  by  inofcuia- 
tions  with  the  renal  fpermatic  or  leiTer  branches  of  the 
abdominal  cava,  receiving  the  hrft  and  fecond  lumbar 
veins,  as  in  its  afcent  in  the  thorax,  it  receives  the  in^ 
tercoftal  veins  on  either  fide  f ; afcending  betwixt  the 
crura  of  the  diaphragm,  and  by  the  fide  of  the  aorta,  it 
fometimes  receives  the  lower  phrenic  veins  ; in  the  tho^ 
rax  lying  on  the  right  fide  of  the  bodies  of  the  vertebrae, 
and  before  the  intercoflal  arteries,  it  receivesthe  bron- 
chial veins  from  the  root  of  the  lungs,  and  from  the 
trachea  it  receives  the  veins  of  the  pofterior  mediaf- 

* Sine  pari. 

b We  except  fome  of  the  reins  from  the  Inlerfaccs’of  the  higher 
ribs,  particularly  on  the  right  fide,  which  enter  the  fubclavean 
rein. 
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jmum  and  cefophagus ; through  the  intercoftal  veins, 
it  communicates  with  the  external  and  internal  mam- 
mary veins,  and  with  the  venal  circles  of  the  fpinal 
marrow. 

Upon  the  third  vertebra,  the  azygos  vein  feparates 
from  the  fj  ine,  and  with  an  arch,  and  bending  round 
the  root  of  the  lungs,  it  opens  into  the  fuperior  cava, 
juft  where  it  is  about  to  enter  the  pericardium  : where 
it  opens  into  the  great  vein,  it  is  guarded  by  a valve. 

This  vein  however,  like  moft  others,  has  confider- 
able  variety,  and  does  not  always  merit  the  name  of 
azygos,  for  fometimes  it  is  double,  a divifion  afcending 
on  the  left  fide  of  the  fpine,  and  uniting  with  the  . 
branch  of  the  other  fide,  juft  as  it  is  about  to  enter 
into  the  fuperior  cava.  ^ 

Of  the  lesser  veins  in  the  thorax,— The  ve- 
MAMMARiiE  take  a courfe  by  the  fide  of  the  in- 
ternal mammary  artery,  and  require  no  defcription. 
Like  the  arteries,  they  fpread  their  branches  on  the  muf- 
cles  of  the  belly,  and  communicate  with  the  diaphrag- 
matic and  lumbar  and  epigaftric  veins.  The  left  mam- 
mary vein  terminates  in  the  left  lubclavean  vein,  the 
fight  in  the  fuperior  vena  cava. 

The  vENiE  THYMi  enter,  either  into  the  union 
pf  the  fubclavean  veins,  or  they  enter  into  the  guttu- 
ral veins,  or  the  internal  mammary  veins. 

The  pericardiac  veins  gather  their  branches 
from  the  pericardium,  from  the  aorta,  trachea  and 
lymphatip  glands;  they  fend  down  branches  by  the 
fide  of  the  phrenic  nerve,  which  inofculate  with  the 
veins  of  the  diaphragm  ; they  enter  the  internal  mam- 
mary 
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mary  vein,  or  the  fuperior  cava,  or  the  terminations 
of  the  right  fubclavean. 

Teie  superior  intercostal  veins. — The  right 
and  left  intercoftal  veins  differ  in  their  lize  and  diftri- 
bution ; the  right  is  fmall,  and  receives  only  one  or 
two  of  the  upper  intercolfal  veins,  which  do  not  enter 
into  the  azygos  vein.  The  vein  of  the  left  fide  be- 
gins even  fo  low  as  the  interflice  of  the  fevcnth  rib  ; it 
receives  branches  from  the  pleura,  pericardium  and 
lungs  (viz.  the  broncheal  veins)  and  from  the  osfopha- 
gus;  they  enter  the  fubclavean  veins. 
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C H A P.  II. 

OF  THE  VEINS  WHICEI  UNITE  TO  FORM  THE 
INFERIOR  VENA  CAVA. 


i HE  inferior  vena  cava  receives  the  veins  of  the  lower 
extremities,  the  hypogaftric  and  abdominal  veins,  and 
the  veins  of  the  vifcera  of  the  abdomen  ; but  thofe  of 
the  membraneous  contents  of  the  abdomen  are  received 
by  it  only  indire^lly,  and  through  the  circulation  of  the 
liver. 

OF  THE  VE!NS  OF  THE  LEG  AND  THIGH. 

We  have  obferved  that  the  veins  of  the  extremities 
are  in  two  fets ; the  deep  and  fuperficial.  In  the  leg 
and  thigh  the  deep-feated  veins  accompany  the  arteries, 
and  receive  the  fame  name:  the  cutaneous  veins  are 
the  faphena  major  and  minor. 

Saphena  major^'.— A large  and  beautiful  plexus  of 
veins  is  formed  on  the  fore  part  of  the  foot,  and  com- 
ing from  the  back  of  the  toes,  and  outfide  of  the  fooL 
Two  principal  veins  arife  from  the  arch  which  thefe 
form  : one  takes  the  courfe  behind  the  inner  aiicle^ 
and  is  the  faphena  major  ; the  other  palTes  over  the 
outer  ancle,  and  forms  the  faphena  minor. 

The 
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1 he  great  faphena  may  be  traced  from  the  great  tdcj? 
from  the  irifide  of  the  foot,  and  behind  the  ancle : it 
receives  one  or  two  branches  from  the  foie  of  the  foot. 
Sometimes  the  principal  branch  paffes  behind  the  lower 
head  of  the  tibia,  fometimes  befor  e it,  or  it  forms  circles 
here : a little  above  the  ancle  a vein  from  the  middle 
of  the  metatarfal  arch  comes  obliquely  over  the  tendon 
of  the  tibialis  anticus  and  joins  it. 

The  faphena,  now  a confiderable  trunk,  runs  up  the 
leg  before  the  inner  margin  of  the  belly  of  the  gaftroc- 
nemius  mufcle,  and  on  the  inner  ridge  of  the  tibia.  In 
this  courfe  it  receives  numerous  cutaneous  branches, 
and  backward,  over  the  belly  of  the  mufcles,  it  forms  in« 
ofculations  with  the  leffer  faphena.  From  the  infide  of  the 
leg  the  trunk  afeends  on  the  infide  of  the  knee,  where 
it  receives  feveral  branches,  coming  round  the  joint, 
and  over  the  head  of  the  tibia.  Now  pailmg  fomewhat 
obliquely,  it  afeends  upon  the  thigh,  and,  at  the  fame 
time,  turns  from  the  infide  to  the  fore  part  of  the 
thign.  In  the  thigh  the  great  faphena  receives  many 
branches,  and  is  not  always  a fingie  vein  i for  fome- 
times the  branches  collecling  form  a fmali  trunk,  ruii« 
iiing  collateral  to  the  greater  vein,  and  which  joins  it  in 
the  groin.  In  all  this  courfe  the  faphena  vein  is  fu- 
perficiai  and  lies  imbedded  in  the  cutaneous  fat ; with 
but  a very  ilight  and  imperftcl:  apponeurofis  inclofing 
it ; while  it  is  external  to  the  proper  fafeia  of 
the  leg  and  thigh.  As  it  afeends  upon  the  thigh, 
however,  it  does  not  dive  fuddenly  under  the  fafeia ; 
but  is  gradually  enveloped  and  embraced  by  the  con- 
denfed  cellular  membrane  and  fafeia. 
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When  It  was  more  the  pradice  than  at  prefent  to 
bleed  in  the  ancle,  the  faphena  major  was  the  vein  fe- 
lebled : but  as  in  all  the  courfe  of  the  vein,  from  the 
great  toe  to  the  knee,  it  is  connedted  with  the  nerve 
which  bears  its  name,  there  are  not  wanting  indances  of 
thofe  bad  elFeds  from  pricking  of  the  nerve,  v/hich  not 
infrequently  follow  the  bleeding  in  the  arm. 

Saphena  minors.  This  vein  arifes  from  the 
plexus  on  the  outfide  of  the  dorfum  pedis  : it  runs 
over  the  outer  ancle  and  above  the  fafeia,  covering  the 
tendons  of  the  peronei  mufcles.  Here  receiving  many 
branches  and  forming  frequent  deep  inofculations,  it 
mounts  on  the  outfide  of  the  vagina  or  fafeia,  which 
covers  the  back  of  the  leg,  until  arriving  betwixt  the 
hamdring  tendons  it  finks  into  the  popliteal  hollow^^^ 
terminating  in  the  popliteal  vein. 

The  other  veins  of  the  lower  extremity  which  ac- 
company the  arteries  in  their  courfc,  need  little  deferip- 
lion. 

' Anterior  tibial  vein. — The  veins  accompanying, 
the  anterior  tibial  artery  form  many  inofculations,  and 
when  minutely  injected,  almod  conceal  ihe  artery.. 
They  are  the  anteriorhibial  veins  and  only  unite  into  a 
trunk,  where  perforating  the  iiiterolfeous  ligament  it 
joins  the  popliteal  vein. 

PostePn^ior  tibial  vein.— In  the  foie  of  the  foot 
we  have  the  external  and  internal  plantar  veins,  which 
uniting  into  trunks,  accompany  the  artery  be- 
hind the  inner  ancle.  In  its  courfe  betwixt  the  foleus 
snd  the  tibialis  anticus  mufcles,  it  cannot  be  called  the 

^ Vena  faphena  parva^  eMsrna^ 
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pofterlor  tihial  vein ; for  It  is  a mere  net- work  of  veins 
furronnding  the  pofterior  tibial  artery.  It  receives^ 
near  its  termination,  a branch  called  Suralis,  from 
the  gaftrocnemii  and  foleiis : it  terminates  in  the  pop- 
liteal vein. 

The  Yenjb  Per'  ne^  are  the  vense  comItes  by  the 
tibial  artery,  and  are  two  or  three  in  number.  All 
thefe  veins  have  free  inofculations  with  each  other. 

The  PoPLiTEAE  VEIN. — This  vein  is  formed  by  the 
three  divifions  of  deep  veins  accompanying  the  arteries 
of  the  leg,  and  the  faphena  minor.  It  lies  more 
fuperficial  than  the  artery,  and  feems  to  cling  round  it* 
As  it  afcends,  however,  it  twills  round  the  artery, 
rhe  artery  being  neareft  the  bone— a little  above  the 
joint  it  receives  the  lelTer  faphena* 

This  vein,  perforating  the  tendon  of  the  triceps, 
comes  to  the  fore  part  of  the  thigh.  Hill  united  to  the 
artery  : it  is  now  the  crural  vein.  As  it  afcends  it 
gets  from  behind  the  artery,  fo  that  in  the  groin  it  lies 
nearer  the  pubes  than  the  artery  does : oppolite  the 
trochanter  minor  it  receives  the  internal  and  external 
circumflex  veins,  and  the  Profunda  Femoris,  About 
an  inch  below  Powpart’s  ligament  the  crural  vein  re- 
ceives  the  faphena  major,  and  the  fmall  external  pudic 
veins. 

External  iliac  vein. — The  femoral  vein  lying  on 
the  infide  of  the  artery  or  nearer  the  pubis,  enters  the 
abdomen  under  the  femoral  ligament,  and  palling  by  the 
fide  of  the  Pfoas  mufcle  becomes  the  external  iliac  vein. 
It  receives  feveral  leffer  veins  juft  within  the  ligament 
particularly  the  epigaftric-  vein  from  the  mufclcs  and 
integuments  of  the  belly,  and  the  veins  accompanying 
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the  atteril  circumflexa  ilii.  The  external  iliac  vein  Is 
Joined  by  the  hypogastric  vein  which  afcends  from 
the  pelvis.  It  requires  no  minute  defcription  ; it  anfwers 
to  the  diflribution  of  the  hypogaflric  artery.  This 
which  is  the  internal  iliac  joining  the  trunk  from  the 
thigh  forms  the  common  iliac  vein. 

Vena  cava  abdominalis  A little  lower  than 
the  bifurcation  of  the  aorta,  the  right  and  left  common 
iliac  veins  unite.  By  this  union  they  form  the  vena  cava. 
"This  vein  afcends  upon  the  right  of  the  aorta,  It  receives 
fewer  branches  than  would  naturally  be  imagined,  be- 
caufe  the  veins  of  the  vifcera  take  their  courfe  by  the 
porta  into  the  liver.  It  receives  the  lumbar  veins  the 
fpermatic  veinSj  the  renalj  fuper-renal,  and  phrenic, 
veins.  Faffing  upward  it  is  received  into  its  appropriate 
foffa  in  the  liver,  and  feceding  a little  from  the  fpine  it 
receives  the  yen.e  cav/e  hepatic^  and  perforates 
the  diaphragm  ; entering  the  pericardium  it  expands 
into  the  great  fmus,  or  right  auricle  of  the  heart. 

P^ENAL  VEiNsf.— Thefe  veins  are  lefs  irregular  than 
the  arteries  of  the  kidney,  which  relation  of  the  veins 
and  arteries  is  uncommon.  From  the  relative  fituation 
of  the  kidneys  to  the  cava  it  is  evident  that  the  right 
vein  mud  be  fnort  j the  left  comparatively  longer  and 
taking  a courfe  from  the  kidney  over  the  aorta 

Supra- RENAL  veins.— Thefe  little  veins  are  like 
the  arteries  in  their  courfe.  The  right  one  enters  fome« 


Vena  Cava  inferior, 
b Emnlgent  veins. 

b The  Renal  veins  however  fometimes  vary  in  their  number^ 
thn  right  being  double  or  triple^  the  left  even  fometimes  in  four 
branches. 
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times  into  the  vena  cava,  fometimes  into  the  renal  vein. 
The  left  fometimes  receives  the  phrenic  vein  of  that 
fide  and  enters  into  the  renal  vein. 

Spermatic  veins. — Of  the  general  diflribution  of 
thefe  veins  nothing  need  be  faid,  after  looking  to  the 
defcription  of  the  arteries 

The  Vena  Portae  has  been  already  defcribed  in  the 
fecond  volume. 

See  p.  jSp, 
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OF  THE  TEETH. 


i-  HERE  is  naturally  an  inclinaticJh  in  the  author  of 
a fyftem  to  amplify  fome  particular  fubje^ls,  and  to 
abridge,  or  beftow  lefs  attention,  on  others  which  may 
to  him  appear  lefs  interefting  or  curious.  To  reflrain. 
this  tendency  has  been  the  moft  irkfome  talk  which 
I have  felt  in  completing  the  prefent  work.  The 
growth  and  ftrudure  of  the  teeth  forms  an  elegant 
and  interefting  fubje6l  of  enquiry ; and  it  is  difficult  to 
concentrate  the  view  of  it  fo  as  to  be  confident  with 
the  arrangement  of  a fyftematic  work. 

As  the  general  nature  and  ufe  of  the  teeth  are  fuffi« 
ciently  underftood,  there  can  be  little  objedion  to  our 
beginning  the  prefent  fubjed  with  confidering  the  ftruc-^ 
ture  of  the  human  teeth. 


Of  the  structure  of  the  teeth, 

A tooth  confifts  of  thefe  parts. — In  the  firft  place^ 
the  ENAMEL,  a peculiarly  hard  layer  of  matter  com« 
pofing  the  furface  of  the  body  of  the  tooth.  The 
internal  part,  body,  or  fubftance  of  the  tooth,  is  lefs 
ftoney  and  hard  than  the  enamel,  but  of  a firmer 
ftrudure  and  more  compad  than  common  bone.  In 
regard  to  the  form  of  the  tooth,  we  may  obferve  that 
it  is  divided  into  the  crown,  neck,  and  fangs,  or  roots 
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of  the  tooth,  which  go  deep  into  the  jaw.  There  is  a 
cavity  in  the  body  of  the  tooth,  and  the  tube  of  the 
fangs  communicates  with  it.  This  cavity  receives 
veiTels  for  fupplying  the  remains  of  that  fublfance 
upon  which  the  tooth  was  originally  formed.  The 
roots  of  the  teeth  are  received  inp^the  jaw  hy  that 
kind  of  articulation  which  was  called  gompholis. 
They  are  not  firmly  wedged  into  the  bone,  for,  in 
confequence  of  maceration,  and  the  dehrudlion  of  the 
foft  parts,  the  teeth  drop  from  the  fcull.  There  is 
betwixt  the  tooth  and  its  focket  in  the  jaw  a common 
periofteum. 

Of  the  enamel.  The  furface  of  a tooth,  that 
which  appears  above  the  gum,  is  covered  with  a very 
denfe  hard  layer  of  matter,  which  has  been  called  the 
enamel.  In  this  term  there  is  fome  degree  of  impro- 
priety, as  affimilating  an  animal  produdlion  with  a 
vitreous  fubftance,  although  the  enamel  very  widely 
differs  from  the  glaffy  fracture  when  broken.  This 
matter  bellows  the  mod  effential  quality  of  hardnefs  on 
the  teeth  ; but  it  is  probably  ufeful  in  another  way, 
being  intermediate  betwixt  the  central  bony  part  of 
the  tooth,  which  has  life,  and  is  fubjedt  to  difeafe, 
and  matter  altogether  foreign  to  the  living  body. 
When  the  enamel  is  broken  off,  and  the  body  of  the 
tooth  expofed,  it  quickly  decays. 

The  enamel  is  the  hardefl  produclion  of  the  animal 
body.  It  (Irikes  fire  with  fteei : in  church-yard  fculls 
it  is  obferved  to  refill;  decay  when  the  centre  of  the 

V 

tooth  has  fallen  into  dull:,  it  has  been  found  that  the 
component  parts  of  the  enamel  are  nearly  the  fame 
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With  thofe  of  bone  : in  bone  the  phofphate  of  lime  is 
depofited  on  the  membranes,  or  cartilage,  but  this 
hardening  matter  of  bones  is  a lecretion  from  the 
veifels  of  the  part,  and  is  accumulated  around  the 
veffeis  themfelves : it  is  Hill  within  the  controui  of  their 
a(?don,  and  is  fuffering  the  fucceflion  of  changes  pecu- 
liar to  a living  part.  But,  in  the  enamel,  the  phofphate 
of  lime  has  been  depofited  in  union  with  a portion  of 
animaf  gluten,  and  has  no  vafcularity,  nor  does  it  fuller 
any  change  from  the  influence  of  the  living  fyflem. 
Although  the  hardening  matter  be  principally  phof- 
phate of  lime,  a fmaii  proportion  of  the  carbonate  of 
lime  enters  into  the  compofition  both  of  bone  and  of 
enamel. 

Although  we  call  the  earthy  depofit  the  hardening 
matter,  yet  it  is  the  union  of  the  glutinous  matter 
which  bellows  the  extreme  hardnefs,  for,  when  the 
tooth  is  as  yet  within  the  jaw,  and  in  an  early  ftage  of 
its  formation,  the  depofition  is  loft,  and  its  furface 
rough  ; but,  by  a change  in  the  furface,  which  throws 
out  this  fecretion,  the  firft  depofition  is  penetrated  with 
gelatinous  fecretion,  which,  either  by  this  penetration 
fimply,  or  by  caufmg  a new  appofition  of  its  parts, 
(itsllrudlure  indeed  looks  like  chryftaliization,)  bellows 
the  denfity  and  extreme  hardnefs  on  this  cruft.  When 
an  animal  is  fed  with  madder,  the  colouring  matter 
coming,  in  the  courfe  of  the  circulation,  in  contad 
with  the  earth  of  bone,  is  attraded  by  it,  and  is  de« 
pofifed  upon  it  in  a beautiful  red  colour.  This  colour- 
ing matter  penetrates  more  than  injedion  can  be  made 
to  do  in  the  dead  body;  and,  as  by  this  piocefs  of 
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feeding,  the  enamel  is  not  tinged,  we  have  a convincing 
proof  that  the  vafcular  fyftem  has  no  operation  on  the 
enamel  after  it  is  formed. 

From  the  comp'ofition  of  the  enamel,  we  muft  be 
aware  of  the  baneful  efFedls  of  acidulated  walhes  and 
powders  to  the  teeth  : they  dilTolve  the  furface,  and 
give  a deceitful  whitenefs  to  the  teeth ; they  erode  the 
furface,  which  it  is  not  in  the  conftitution  of  the  part 
to  reftore. 

Of  the  central  bony  part  of  the  tooth. 
The  chemical  compofition,  and  the  manner  of  combi- 
nation of  the  matter  forming  the  central  part  of  the 
tooth,  and  of  the  fangs,  is  fimiiar  to  the  other  bones  of 
the  body ; but  when  we  examine  the  hardnefs  and  the 
denfity  of  the  tooth,  and  fee  that  it  is  not  even  porous, 
or  apparently  capable  of  giving  paffage  to  velfels,  we 
doubt  of  its  vafcularity,  and  are  apt  to  fuppofe  that  it 
holds  its  connexion  wdth  the  living  jaw-bone  by  fome 
other  tenor  than  that  of  veflels,  and  the  circulation  of 
the  blood  through  it.  I muft  acknowledge  that  the 
difficulty  in  deciding  on  the  vafcularity,  and  degree  of 
vitality  which  the  teeth  poflefs,  appears  to  me  fo  great, 
that  I {hall  at  prefent  venture  to  give  no  decided 
opinion.  The  vafcularity  of  the  periofteuni,  which 
furrounds  the  teeth  and  veftels  which  enter  by  the 
fangs  to  the  cavity  of  the  teeth,  feemed  to  fhew  a 
fedulous  care  to  fupply  the  tooth  plentifully  with  blood. 
As  this  part  of  the  tooth  has  often  been  coloured  by 
feeding  young  animals  with  madder,  the  reverfe  of  that 
experiment,  which  convinces  us  there  is  no  circulation 
in  the  enamel,  fliould  fatisfy  us  that  there  is  blood 
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circulating  through  the  body  of  the  tooth,  and  that  it 
undergoes  the  fame  changes  by  abforptlon  which  the 
other  bones  are  proved  to  do  ; but  tliefe  experiments 
may  have  been  made  while  the  teeth  were  forming  by 
the  depofition  from  the  pulp,  and  of  courfe  they  might 
be  coloured  without  the  experiment  affording  a fair 
proof  that  the  circulation  continues  in  the  tooth  after 
it  is  formed.  If  it  be  proved  that  the  adult  teeth,  or  a 
fully  formed  tooth  yet  within  the  jaw,  are  uniformly 
tinged  with  the  madder,  we  muff  without  referve  con« 
elude,  that  the  economy  of  the  teeth  is  in  all  refpeds 
like  that  of  the  common  bones. 

The  teeth  undergo  changes  of  colour  in  the  living 
body,  to  which  it  would  appear  they  could  not  be 
liable  as  dead  matter.  They  become  yellow,  tranf- 
parent,  and  brittle  with  old  age;  and  when  a tooth  has 
been  knocked  from  its  focket,  and  replaced,  dentifts 
have  obferved  that  it  lofes  its  whitenefs,  and  affumes  a 
darker  hue. 

The  abforptlon  of  the  roots  in  confequence  of  the 
caries  of  the  body  of  the  tooth,  and  the  abforption  of 
the  fangs  of  the  deciduous  teeth,  are  further  alleged  in 
proof  of  their  vafcularity  ; not  only  the  preffure  of  the 
rifing  tooth  on  the  fangs  of  the  temporary  teeth  will 
caufe  an  abforptlon  of  the  latter,  but  the  fangs  of  the 
temporary  teeth  will  wade  and  be  abforbed,  fo  as  to 
drop  out  without  the  mechanical  preffure  of  the  per- 
manent  teeth,  and  before  they  have  advanced  to  be  in 
contad  with  the  former. 

The  teeth  feem  acutely  fenfible,  but  a little  confidera* 
tioii  teaches  us  that  the  hard  fubftance  of  the  teeth  is 
not  endowed  witlj  fenfibility,  and  that  it  muff  be  the  - 
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remains  of  the  vafcular  pulp,  prefently  to  be  defcrrbeda 
occupying  the  centre  of  the  tooth,  which  being  fupplied 
^ith  nerves,  gives  the  acute  pain  in  tooth-ach  It 
2S  as  a medium  communicating  or  abftrading  heat, 
that  the  tooth  itfelf  feems  to  give  pain.  When  wrought 
upon  by  the  dentift,  no  fenfation  is  produced  unlefs 
the  tremor  be  communicated  to  the  jaw,  or  unlefs  the 
abrading,  or  cutting  inftruments,  be  fo  plied  as  to  heat 
the  tQoth;  then  an  acute  pain  is  produced  from  the  heat 
communicated  to  the  centre;  and  lo,  extremely  cold 
fubftances,  or  iiquids,  taken  into  the  mouth,  ftill  pro- 
duce pain,  from  the  coid  affecling  the  pulp  of  the 
tooth. 

As  living  parrs,  the  teeth  have  adhefion  to  the  perk 
ofleum,  and  are  connected  with  their  internal  pub ; 
but  when  they  fpoil,  and  are  eroded,  the  difeafe  fpreads 
inwardly,  probably  defiroying  the  life  of  the  bony  part 
of  the  tooth,  the  progrels  of  which  dkeafe  is  marked 
by  a change  of  colour  penetrating  beyond  the  caries 
towards  the  centre  of  the  tooth.  When  this  difcoloura- 
tjon  has  reached  the  internal  furface,  the  pain  of  tooth- 
ach  is  excited,  the  pulp,  yafcular  and  fupplied  with 
nerves,  inflames,  from  a want  of  accordance  with  the 
altered  (fate  of  the  tooth,  juft  as  the  dead  furface  of  a 
bone  will  inflame  the  central  periofleuin  and  marrow. 
The  extreme  pain  produced  by  this  (fate  of  the  tooth 
probably  proceeds  from  the  delicate  and  fenfibie  pulp 
Iweliing  in  the  confinement  of  the  cavity  of  the  tooth. 

In  caries  of  the  teeth,  the  body  of  the  tooth  is  dik 
covered  deep  in  its  fubfiance  long  before  the  pulp  of 
the  central  cavity  is  expofed  by  the  progrefs  of  the 
caries.  No  exfoliation,  or  exoftofis,  takes  place  upon 
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that  part  of  the  tooth  which  is  above  the  gum,  which 
may  be  owing  to  the  mere  compaftnefs  of  the  oflific 
depofitions,  for  we  know  that  the  bones  of  greateft 
denfity  are  the  mofi:  apt  to  yield  altogether  to  difeafed 
a^lion,  and  die,  indead  of  throwing  off  their  furface, 
in  exfoliations,  or  taking  any  other  variety  of  difeafed 
a£lion. 

In  the  further  confideration  of  this  fubje£l,  there  are 
circumdances  which  will  make  us  doubt  of  there  being 
vafcular  aflion  in  the  teeth,  and  perhaps  incline  us  to 
believe  that  they  poifefs  a lower  degree  of  life,  and  are 
lefs  fubjed  to  change  than  other  parts,  Suppofing  the 
bony  part  of  the  tooth  to  be  vafcular,  and  to  polTefs 
the  principle  of  life,  is  not  the  firm  adhefion  and  con- 
tad  of  the  enamel  to  the  body  of  the  tooth  a curious 
indance  of  a part  deditute  of  life  adhering  to  the  fur- 
face  of  a living  part,  without  producing  the  common, 
effecls  of  excitement  and  exfoliation,  or  mflammation,  in 
the  latter  ? Is  the  enamel,  though  not  a vafcular  part, 
podeffed  of  fome  quality  which  didinguidies  it  from  fo- 
reign matter,  or  is  the  bony  part  of  the  tooth  poifeifed 
of  fo  low  a degree  of  vafcular  adiori,  that  it  is  not  excited 
by  the  contad  and  adherence  of  the  enamel  ? We  mud 
fuppofe  that  fome  accordance  fubfids  between  them 
from  what  is  obferved  to  be  the  effed  of  the  lofs  of  the 
enamel,  for  then  the  bone  of  the  tooth  fpoiis  rapidly, 
and  becomes  carious. 

In  rickets,  and  molities  ofTium,  and  other  difeafes  of 
debility  in  which  the  body  wades,  or  the  growth  is 
retarded,  the  growth  of  the  teeth  is  not  retarded  in  the 
one  cafe,  nor  is  the  grown  teeth  altered  in  their  form 
or  properties  in  the  other.  This  appears  to  me  to 
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fupport  the  idea  of  there  being  a diftin£lion  in  the 
economy  between  the  manner  of  the  formation  of  the 
teeth,  and  of  common  bone.  The  effects  which  we 
perceive  in  the  bony  fyftem  under  thefe  difeafes,  are 
produced  by  a preponderance  of  the  abforbents  over 
the  adlivity  of  the  fecreting  veffels  ; while  in  the  teeth 
no  fuch  effed  can  take  place  if  they  are  formed  by  a 
depofition  of  bony  matter  which  is  not  re-abforbed, 
nor  undergoes  the  revolution  of  depofition  and  re- 
abforption,  as  in  other  parts  of  the  body  is  the  cafe. 
Accordingly  we  find  in  rickets,  and  the  molities  ofiium, 
where  the  hardeft  bone  yields,  where  the  jaw-bone  itfelf 
is  diftorted  or  altered  in  its  form,  that  the  teeth  remain 
diftinguifhed  for  their  fize  and  beauty;  and  in  rickets 
the  teeth  are  large,  and  perfedly  formed,  while  the 
jaws  are  ftinted  and  interrupted  in  their  growth.  The 
confequence  of  this  is,  that  the  teeth  form  a larger 
range  than  the  jaw,  and  give  a charaderiftic  protu- 
berance to  the  mouth. 

The  roots  of  the  teeth  are  fometimes  found  enlarged, 
diftorted,  or  with  exoftofis  formed  upon  them.  Again 
the  cavity  of  the  tooth  is  found  to  have  been  filled  up 
with  the  formation  of  new  matter,  or  around  the  fangs 
we  often  find  a fmall  fac  of  pus,  which  is  fometimes 
drawn  out  in  extrading  the  tooth.  Neverthelefs,  in 
thefe  examples  of  difeafe,  there  are  no  unequivocal 
marks  of  vafcular  adion  in  the  'teeth ; the  unufual 
form,  or  exoftofis  of  the  roots,  is  produced  by  an  ori- 
ginal defed  in  the  formation.  The  filling  up  of  the 
cavity  of  the  tooth  is  caufed  by  the  refumed  ofiific 
adion  of  the  pulp  in  confequence  of  the  difeafe  and 
deftrudion  of  the  body  of  the  tooth  ; and  the  abfcefles 
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which  furround  the  fangs  are  caufed  by  the  death  of 
the  tooth,  in  confequence  of  which  it  has  loft  its  fym- 
pathy  with  the  furrounding  living  parts,  and  becomes 
a fource  of  irritation  like  any  other  foreign  body. 

We  muft  conclude,  that  the  whole  phenomena  dif- 
played  in  the  formation,  adhelion,  and  difeafes  of  the 
teeth,  fliow  them  to  be  poflefled  of  life,  and  that  they 
have  a correfpondence,  or  fympathy  with  the  furround- 
ing  parts.  But  are  we  prepared  to  acquiefce  in  the 
opinion  of  Mr.  Hunter,  that  they  poflefs  vitality  while 
yet  they  have  no  vafcular  a6lion  within  them?  We 
naturally  fay,  how  can  fuch  vitality  exift  independently 
of  a circulation  ? But  there  are  not  wanting  examples 
of  an  obfcure  and  low  degree  of  life  exifting  in  animals* 
ova,  or  feeds,  for  feafons  without  a circulation  ; and  if 
for  feafons,  why  not  for  a term  of  life  ? We  never 
obferve  the  animal  economy  providing  fuperfluoufly, 
and  fince  there  is  no  inftance  to  be  obferved  in  which 
the  teeth  have  fliown  a power  of  renovation,  why 
fhould  they  be  polTefled  of  vafcularity  and  a6lion  to  n6 
ufeful  end  ? All  chat  feems  necelfary  to  them  is,  that 
they  Ihould  firmly  adhere  without  acting  as  a foreign 
and  extraneous  body  to  the  furrounding  parts,  and 
this,  vitality  without  vafcular  adion,  feems  calculated 
to  provide. 

Of  the  formation  and  growth  of  the  teeth. 

In  the  jaws  of  a child  newly  born,  there  are  con- 
tained two  fet  of  teeth  as  it  were  in  embrio  : the  deci- 
duous, temporary,  or  milk  teeth  ; and  the  permanent 
teeth.  The  neceffity  for  this  double  fet  of  teeth 
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evidently  Is  to  be  found  in  the  incapacity  of  alteration 
of  fliape  or  fize  in  the  teeth  as  in  other  parts  of  the 
body;  the  fiiialler  teeth,  which  rife  firh,  and  are 
adapted  to  the  curve  and  fize  of  the  jaw-bone  of  an 
infant,  require  to  be  fucceeded  by  others,  larger, 
flronger,  and  carrying  their  roots  deeper  in  the  jaw. 

Each  tooth  is  formed  in  a little  fac,  which  lies  be- 
twixt the  plates  of  hone  that  form  the  jaw-bone  of  the 
foetus,  or  child,  under  the  vafcular  gum,  and  cormeQed 
with  it. 

When  we  open  one  of  thefe  facs  at  an  early  period 
of  the  formation  of  the  tooth,  a very  curious  appear- 
ance prefents  itfelf : A little  fhell  of  bone  is  feen  within 
the  fac,  but  no  enamel  is  yet  formed.  Upon  raifmg 
the  fliell  of  bone,  which  is  of  the  fhape  of  the  tooth, 
and  is  the  outer  layer  of  the  bony  fubflance  of  the 
tooth,  a foft  vafcular  ftool,  or  pulp^',  is  found  to  have 
been  the  mould  on  which  this  outer  layer  of  offific 
matter  has  been  formed ; and  a further  obfervation 
will  lead  us  to  conclude  that  this  bony  and  central 
part  of  the  tooth  is  in  the  progrefs  of  being  formed  by 
fuccefiive  layers  of  matter  thrown  out  from  the  furface 
of  this  vafcular  pulp  ; though  many  have  explained  the 
formation  of  the  tooth,  by  fuppofing  that  the  layers  of 
this  pulp  were  fucceffively  oiFified. 

If  we  now  turn  our  attention  to  the  date  of  thofe 
teeth  v/hich  we  know  to  be  later  of  rifing  above  the 
gum,  we  fhall  find  the  ofiihcation  dill  lefs  advanced, 
and  a mere  point,  or  perhaps  feveral  points  of  the 
depofited  matter  on  the  top  of  the  pulp. 

* Le  noyaUj  la  coque,  or  le  germe  de  la  dent,  by  the  French 
authors. 
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The  pulp,  or  vafcular  papilla  on  which  the  tooth  is 
formed,-  has  not  only  this  peculiar  property  of  offifica- 
tion,  but,  as  the  period  of  revolution  advances,  where 
it  forms  the  rudiments  of  the  molares  for  example,  its 
bafe  fplits  fo  as  to  form  the  mould  of  two,  three,  or  four 
fangs,  or  roots ; for  around  thefe  divifions  of  the  pulp 
the  oflific  matter  is  thrown  out  fo  as  to  form  a tube 
continued  downward  from  the  body  of  the  tooth. 
Gradually,  and  by  fucceffive  layers  of  matter  on  the 
infide  of  this  tube,  it  becomes  a ftrong  root,  or  fang, 
and  the  bony  matter  has  fo  encroached  on  the  cavity, 
that  only  a.  fmall  canal  remains,  and  the  appearance  of 
the  pulp  is  quite  altered,  having  flirunk  in  this  narrow 
fp-ace. 

We  have  faid  that  the  tooth  forming  on  its  pulp,  or 
vafcular  bed,  is  furrounded  with  a membrane  giving 
the  whole  the  appearance  of  a little  fac.  This  mem- 
brane has  alib  an  important  ufe.  It  is  vafcular^alfo  as 
the  pulp  is,  but  it  is  more  cormefled  with  the  gums, 
and  receives  its  veiTels  from  the  furface,  while  the  pulp, 
lying  under  the  fnell  of  the  tooth,  receives  its  blood- 
veiTels  from  that  branch  of  the  internal  maxillary  artery 
which  takes  its  coiirfe  in  the  jaw. 

The  enamel  is  formed  after  the  body  of  the  tooth 
has  confiderably  advanced  towards  its  perfefl  form.  It  is 
formed  by  a fecretion  from,  the  capfule,  or  membrane, 
which  invefrs  the  teeth  and  which  is  originally  con- 
tinuous with  the  pulp.  The  enamel  is  thicker  at  the 
point,  and  on  the  body  of  the  tooth,  than  at  its  neck. 
Mr.  Hunter  fiippofed  that  the  capfule  always  fecreting, 

* This  outer  fac  has  been  called  cborionj,  from  the  numerous' 
velTels  diftributed  upon  it.  See  Herifiaiit. 
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and  the  upper  part  of  the  tooth  being  formed  firft, 
it  would  follow  of  courfe  that  the  point  and  body  of 
the  tooth  would  be  covered  with  a thicker  depofition ; 
but  it  rather  appears  that  the  part  of  the  fac  oppofite  to 
the  upper  part,  and  body  of  the  tooth,  has  a greater 
power  of  fecreting,  being  in  truth  more  vafcular  and 
fpongy,  for  the  whole  of  the  body  of  the  bony  part 

of  the  tooth  is  formed  before  the  enamel  inverts  the 
tooth. 

We  are  indebted  to  M.  Heriflant  for  much  of  the 
explanation  of  the  manner  in  which  the  enamel  is 
formed.  He  defcribes  the  fac  *,  its  attachment  to  the 
pulp,  and  to  the  neck  of  the  teeth, — as  the  tooth 
advances  to  its  perfefl;  form,  the  fac  alfo  changes.  At 
firrt  it  is  delicate  and  thin,  but  it  thickens  apace.  And 
he  afferts,  that  if  after  this  progrefs  is  begun  you  examine 
the  inner  furface  of  it  with  a glafs,  you  will  perceive  it 
to  be  compofed  of  little  veficles  in  regular  order,  and 
which  fometimes  have  a limpid  fluid  contained  in  them. 
This  liquid  exuded  upon  the  furface  of  the  teeth  he 
fuppofes  to  form  the  enamel.  He  explains  alfo  how 
this  fac,  originally  inverting  the  body  and  neck  of  the 
tooth,  being  pierced  by  the  edge  of  the  tooth,  and  the 
tooth  rifing  through  it,  is  inverted,  and  by  ftill  keeping 
its  connexion  with  the  circle  of  the  crown  of  the  tooth, 
rifes  up  in  connexion  with  the  gum,  and  in  fome  de- 
gree forms  the  new  gum  which  furrounds  the  tooth. 

Succeeding  authors  have  found  this  membrane 
double.  We  may  examine  it  moft  fuccefsfuUy,  fays 
Mr.  Hunter,  in  a new-born  child,  and  we  find  it  made 
up  of  two  lamellffi,  an  external  and  an  internal  j the 

* Reffemble  aflez  a une  petite  bourfe  fermee. 
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external  is  foft  and  fpongy,  without  any  veffels ; the 
other  is  much  firmer,  and  extremely  vafcular,  its  veffels 
coming  from  thofe  that  are  going  to  the  pulp  of 
the  tooth.  He  adds,  that  while  the  tooth  is  within 
the  gum,  there  is  always  a mucilaginous  fluid  like 
the  finovia  in  the  joints  between  this  membrane  and 
the  pulp  of  the  tooth. 


Of  the  growth  of  the  second  set  of  teeth^ 

AND  THE  SHEDDING  OF  THE  FIRST  SET. 

The  flrft,  or  deciduous  fet  of  teeth,  being  adapted 
only  for  the  jaws  of  a child,  are  deftined  to  be  flied, 
and  to  give  place  to  the  adult,  or  permanent  fet  of 
teeth.  Accordingly,  in  obferving  the  progrefs  of  the 
formation  of  the  firfl:  teeth,  the  rudiments  of  the  fecond 
may  alfo  be  feen  in  the  foetus  of  the  feventh  or  eighth 
month ; and  in  the  fifth  and  fixth  month  after  birth, 
the  oflification  begins  in  them.  The  rudiments  of  the 
permanent  teeth  may  be  obferved  even  when  the  fac 
is  very  fmall,  and  appear  like  a filament  firetching  up 
to  the  neck  of  the  fac  of  the  deciduous  teeth.  Thefe 
facs  lie  on  the  inner  fide  of  the  jaw-bone,  and  when 
further  advanced,  the  necks  of  the  two  facs,  (both  as 
yet  under  the  gum,)  are  united ; but  when  the  firfl 
teeth  are  fully  formed,  and  have  rifen  above  the  gum, 
the  alveolar  proceffes  have  been  at  the  fame  time 
formed  around  them,  and  now  the  fac  of  the  perma- 
nent teeth  have  a connection  with  the  gums  through  a 
fmall  foramen  in  the  jaw-bone,  behind  the  fpace  through 
which  the  firfl;  teeth  have  Ihot. 
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The  opinion  now  entertained,  that  the  fecond  fet  of 
teeth  puOies  out  the  firft,  is  very  erroneous,  for  the 
change  on  the  deciduous  and  the  growing  teeth  fcems 
to  be  influenced  by  laws  of  coincidence  indeed,  but 
not  of  mechanical  adion.  Sometimes  we  obferve  the 
falling  tooth  wafted  at  the  root,  or  on  the  fide  of  the 
fang,  by  the  preflure  of  the  rifing  tooth.  Now  here 
we  fhould  fuppofe  that  the  newly-forrned  tooth  ftiould 
be  the  moft  apt  to  be  abforbed  by  the  preftlire  of  the 
loot  of  the  deciduous  tooth,  did  we  not  recoiledt  that 
the  new  tooth  is  invefted  with  the  hard  enamel,  while 
the  preftlire  on  the  other  acts  upon  the  bony  root. 
But  there  is  more  than  this  in  the  phenomenon  of  the 
Sledding  of  the  teeth,  for  often  the  fang  is  wafted  while 
the  tooth  adheres  only  by  the  gum,  and  the  permanent 
tooth  has  made  little  progrefs  in  its  ylevation,  and  has 
not  prefted  upon  it.  This  decay  and  wafting  of  the 
fangs  of  the  teeth  looks  more  like  a fatisfadory  pro(rf 
in  fupport  of  their  vafcularity,  than  any  other  change 
to  which  they  are  fubjeci:. 

Yet  there  feems  to  be  no  reafon  why  we  fhould  not 
fuppofe,  that  as  the  rudiments  of  the  teeth  rife  into 
adion  at  a particular  time,  and  form  the  bony  centre 
of  the  tooth,  this  formation  fiiouid  be  effeded  by 
firnilar  iaw^s;  that  at  a particular  period  the  tooth 
fhould  decay,  and  that  the  decay  of  the  tooth  fimuld 
begin  with  the  deftrudion  of  the  fangs.  Neither  can 
I reTift  the  belief  that  the  bony  part  of  the  tooth  has  a 
tendency  to  diftblution  independently  of  a circulation 
of  blood  through  it,  or  of  an  internal  adion  of  veflels, 
and  that  as  the  roots  wafte,  the  furrounding  vafcular 
parts  abforb  its  fubftance. 


It 
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It  is  no  proof  of  the  firfi;  fet  being  pufhed  out  by  the 
fecond  fet  of  teeth,  that  if  the  permanent  teeth  do 
not  rife,  the  firfl;  will  remain,  their  roots  unwafled 
and  firm  even  to  old  age ; for  fiill  I contend  chat  there 
is  an  agreement  and  coincidence  betwixt  the  teeth  in. 
their  changes,  and  alfo  in  the  alveoli,  by  wdiich  they 
are  furrounded ; but  this  is  not  produced  by  the  pref- 
fure  of  the  rifing  teefh.  When  a dentifl:  fees  a tooth 
feated  out  of  the  proper  line,  and  draws  it,  and  finds 
that  he  has  made  the  mifiake  of  extracting  the  adult 
tooth,  letting  the  milk  tooth  remain,  he  mud  not  ex- 
pert that  the  milk  tooth  will  keep  its  place,  for  the 
contrary  will  happen,  it  will  in  general  fall  out. 

The  old  and  the  new  teeth  are  lodged  in  didindl 
compartments  of  the  jaw-bone,  and  what  is  more 
curious,  their  alveoli  are  difiinCi:,  for  as  the  roots  of 
the  firft  teeth  decay,  their  alveolar  proceffes  are  ab- 
forbed,  while  again,  as  the  new  teeth  rife  from  their 
deep  feat  in  the  jaw-bone,  they  are  accompanied  with 
new  alveoli*;  yet  tbefe  alveoli  are  not  fufEcient  to 
fupport  the  teeth,  for  we  find  that  the  teeth  will  remain 
long  perfedl  while  they  uniformly  retain  their  relative 
pofition  and  number,  but  when  one  falls,  the  red  more 
quickly  decay;  and  the  chief  art  of.  the  dentid  in 
' fhifting  the  feat  of  the  teeth,  is  gradually  to  pudi  them 
along  the  jaw  notwithdanding  thefe  bony  partitions 
and  procedes,  fo  as  to  bring  them  into  equal  and 
feemly  lines. 

No  circumdance  can  better  illudrate  how  perfect:' 
the  dependence  of  the  alveoli  is  upon  the  teeth,  than 
that  of  their  being  thrown  off  with  them  in  extcnfive 

Mr.  Hunter. 
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exfoliations.  I have  a fpecimen  of  this  in  my  collec- 
tion, where  the  whole  circle  of  the  alveolar  procelTes 
and  teeth  is  thrown  off.  This  happened  after  the 
confluent  frnall-pox.  I think  I recoile(ff  a fimilar  cafe 
occurring  to  Dr.  Blake.  In  thofe  tumors  which  arife 
from  the  alveoli  and  gums,  filling  the  mouth  with  a 
cancerous  niafs,  and  foftening  the  upper  part  of  the 
jaw,  there  is  no  eradicating  the  dHeafe  but  by  taking 
away  the  whole  adventitious  part  of  the  jaw  which 
belongs  to  the  teeth,  and  leaving  only  the  firmer  bafe. 
But  even  this  operation  will  be  too  often  unfuccefsful. 

When  a tooth  is  loff,  it  appears  as  if  the  fpace  it 
occupied  were  partly  filled  up  by  an  increafed  thicknefs 
of  the  adjacent  teeth,  and  partly  by  the  lengthening  of 
that  which  is  oppofite : indeed,  this  appearance  has 
been  brought  as  a proof  of  the  continual  growth  of 
teeth.  But  there  is  a fallacy  in  the  obfervation ; for 
when  the  fpace  appears  to  have  become  narrow^  by  the 
approximation  of  the  two  adjacent  teeth,  it  is  not 
owing  to  any  increafe  of  their  breadth,  but  to  their 
moving  from  that  fide  where  they  are  w'ell  fupported 
to  the  other  fide  w^here  they  are  not.  For  this  reafon 
they  get  an  inclined  direffion ; and  this  inclination 
may  be  obferved  in  feveral  of  the  adjoining  teeth 

The  tranfplanting  of  teeth  prefents  another  very 
interefling  phenomenon.  A tooth  recently  drawn, 
and  placed  accurately  into  a focket  from  which  one 
has  been  taken,  will  adhere  there  : nay,  it  will  even 
adhere  to  any  living  part,  as  in  the  comb  of  a cock. 
This,  however,  proves  nothing  further  than  w^hat  all 
allow,  that  the  tooth  poffeffes  vitality,  for  after  a time 

* Mr.  J,  Hunter. 
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it  will  not  adhere ; it  has  become  a 'dead  part,  and  the 
living  fubftance  refufes  to  coalefce  with  it.  Again, 
and  in  oppofition  to  this,  is  it  not  very  extraordinary 
that  the  teeth  may  be  burnt  by  chemical  agents,  or 
the  adual  cautery,  down  to  the  centre,  and  yet  retain 
their  hold ; or  that  the  body  of  the  tooth  may  be  cut 
off,  and  a new^  tooth  fixed  into  it  by  a pivot  ? Had 
the  teeth  any  vafcular  a6tion,  this  torturing  would 
caufe  re-action  and  difeafe  in  them.  Sometimes  the 
mod  terrible  effeds  are  produced  by  thefe  operations, 
as  tetanus,  abcefs  in  the  jaws,  &c. ; but  this  happens  in 
confequence  of  the  central  nerve  being  bruifed  by  the 
wedging  of  the  pivot  in  the  cavity  of  the  tooth,  or  by 
the  roots  of  the  teeth  becoming,  as  dead  bodies,  a 
fource  of  irritation  to  the  furrounding  fockets. 

The  difeafe  produced  by  the  tranfplanting  of  teeth 
has  not  been  fatisfaftorily  explained,  though  the  in- 
vefiigation  would  throw  confiderable  light  on  the 
phyfiology  of  the  teeth,  and  be  in  itfelf  of  pradical 
ufe. 

About  a month  after  tranfplanting  the  tooth,  and 
after  it  has  taken  perfed  adhefion,  the  difeafe  has 
appeared.  An  ulceration  is  perceived  in  the  gum  and 
jaw ; or  the  gum  fhrinking  and  wafting  by  ulceration, 
leaves  the  tooth  and  alveoli  bare.  Soon  after,  blotches 
appear  on  the  fkin  ; and  fometimes  ulcers  in  the  throat. 
— In  fome  cafes,  this  difeafe  has  been  cured  without 
mercury,  and  in  others,  feems  only  to  have  yielded  to 
the  mercureal  courfe.  Mr.  Hunter  entertained  the 
opinion  that  it  was  not  venereal,  but  a diftind  difeafe; 
and  I find  that  Richter  fuppofes  there  are  two  dif- 
eafes  produced,  the  one  venereal,  and  the  other  a 
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peculiar  affeccion.  Others  have  fuppofed  that  this  is 
not  a difeafe  propagated  from  the  one  perfon  to  the 
other,  but  produced  by  the  combination  of  the  living 
principle  of  two  diflinci:  fyflems ! In  fhort,  the  cafe 
do.es  not  feem  to  be  well  underftood.  Suppofmg  it  to 
be  the  venereal  difeafe  thus  propagated,  (and  this  is 
the  mofl  likely  fuggeftion,)  then  it  does  not  appear  that 
we  fliould  confider  it  as  an  inoculation  of  the  matter  of 
the  difeafe,  but  of  a part  long  contaminated,  ingrafted: 
Sind  in  this  view  it  will  probably  be  found  neceffary  to 
continue  the  plan  of  cure  as  for  an  old  affeclion,  and 
not  for  the  recent  difeafe. 

We  may  conclude  that  the  teeth  are  peculiar  in 
their  fiibftance  and  ftruclure,  in  the  manner  of  their 
growth  and  nutrition  ; and,  as  they  are  diflindl  from 
the  other  bones  of  the  fyilem  in  their  form  and  coii- 
nedlions,  fo  are  they  in  their  more  eifential  qualities. 

Of  the  gums. — The  necks  of  the  teeth  are  fur- 
rounded  by  the  gums,  a red,  vafcular,  but  hrm  fub- 
flance  which  covers  the  alveolar  procefies.  To  the 
bone  and  to  the  teeth  the  gums  adhere  very  (Irongly, 
but  the  edge  touching  the  teeth  is  loofe.  The  gums 
have  little  fenfibility  in  their  healthy  and  found  ftate ; 
and  by  maftication,  when  the  teeth  are  loft,  they 
gain  a degree  of  hardnefs  which  proves  almoft  a fub- 
ftitute  for  the  teeth.  The  ufe  of  the  gum  is  chiefly  to 
give  firmnefs  to  the  teeth,  and  at  the  fame  time,  as 
Mr.  Hunter  obferves,  to  give  them  that  kind  of  fup- 
port  which  breaks  the  jar  of  bony  contadl.  Like  the 
alveolar  procefs,  the  gums  have  a fecret  connedion 
with  the  flate  of-  the  teeth.  Before  the  milk-teeth 
appear,  there  is  a firm  ridge  wdiich  runs  along  the 
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gums  but  this  is  thrown  off,  or  wades  with  the  rifing 
of  the  teeth : and  as  the  teeth  rife  the  proper  gums 
grow,  and  embrace  them  fiiTiily;  The  gum  is  firm,  and 
in  clofe  adhefion,  when  the  teeth  are  healthy;  loofcs 
ipongy,  or  ffrunk,  when  they  are  difeafed.  The  only 
means  of  operating  upon  the  general  date  of  the  teeth 
is  through  the  gums;  and  by  keeping  them  in  a date 
of  healthy  aftion  by  the  brulh  and  tindures,  the  dentift 
fixes  the  teeth,  and  preferves  them  healthy  ; but  when 
they  are  allowed  to  be  loofe  and  fpongy,  and  fubject  to 
frequent  bleeding,  (which  is  improperly  called  a fcor« 
butic  date,)  the  teeth  become  loofe,  and  the  gums 
painful.  If  a healthy  tooth  be  implanted  in  the  jav^, 
the  gum  grows  up  around  it,  and  adheres  to  it;  but 
if  it  be  dead  or  difeafed,  the  gum  ulcerates,  loofens, 
and  fhrinks  from  it;  and  this  Ihrinking  of  the  gums 
is  foon  followed  by  the  abforption  of  the  alveoli. 

From  the  diforder  of  the  teeth,  the  gums  are  fubjed: 
to  many  difeafes ; fome  of  them  troublefome,  fome 
dangerous,  or  at  lead  giving  rife  to  dangerous  difeafes » 
They  fwell  from  tooth-ach  and  inflammation  of  the 
centre  of  the  tooth  (parulis),  or  form  tumors  from  the 
fide  of  the  tooth  (epulis).  Often  fiippuration  follows 
thefe  fwelliiigs ; and  the  matter  making  its  way  by  the 
fide  of  the  jaw,  and  dedroying  the  alveoli,  troublefome 
fidulie  are  the  confequence.  The  accumulation  of 
tartar  on  the  teeth  is  the  caufe  of  an  ulceration  and 
wading  of  the  gums,  in  the  end  very  injurious  to  the 
teeth.  The  foft,  fpongy,  and  bleeding  tumors  which 
Strife  from  the  gums,  are  in  fad  difeafes  of  the  bone^ 

^ See  HerlfTant. 
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or  rather  the  peculiar  charaaerifHc  of  the  difeafe  of  the 
alveoli  and  of  the  cancelli  of  the  jaw-bone  ; and  can- 
not be  cured  but  by  a pradice  v/hich  reaches  to  the 
root  and  origin  of  the  difeafe. 

Of  the  first  and  second  set  of  the  teeth. 

Before  we  obferve  the  clafling  of  the  adult  teeth,  we 
muft  attend  to  the  two  fets  of  teeth,  the  infantine  or 
deciduous  teeth,  and  the  adult  or  permanent  teeth. 

I he  firft  fet  of  teeth  are  twenty  in  number  : thefe 
are  divided  into  three  clalTes ; the  incisores,  four  in 
each  jaw;  the  cuspidati,  two  in  each  jaw  ; and  the 
MOLAREs,  four  in  number  in  each  jaw. 

The  teeth  of  a child  generally  appear  in  this  order : 
firfl  the  central  incifores  of  the  lower  jaw  pierce  the 
gum.  In  a month  after,  perhaps,  their  counterparts 
appear  in  the  upper  jaw.  Thefe,  in  a few  weeks,  are 
fucceeded  by  the  lateral  incifores  of  the  lower  jaw ; 
then  the  lateral  incifores  of  the  upper  jaw.  The  growth 
of  the  teeth  is  not  after  this  in  a regular  progreffion 
backwards,  for  now,  inftead  of  the  cufpidati,  which 
are  immediately  lateral  to  the  incifores,  the  anterior 
molares  of  the  lower  jaw  flowly  lift  their  white  furface 
above  the  gum  about  the  fourteenth  or  fifteenth  month. 
Now  the  cufpidati  pierce  the  gum;  and,  laftly,  the 
larger  molares  make  their  appearance,  the  teeth  of  the 
lower  jaw  preceding  thofe  above.  The  lad:  tooth  doe§ 
not  rife  till  the  beginning  of  the  third  year. 

The  teeth  do  not  always  cut  the  gum  in  this  order ; 
it  is  only  the  more  regular  and  common  order.  When 
the  teeth  appear  in  irregular  fuccefiion,  more  irritation 
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and  pain,  and  more  of  thofe  fymptoms  which  are 
ufually  attributed  to  teething,  are  faid  to  accompany 
them,  an  opinion  which  I believe  to  have  arifen  from 
fome  cafual  obfervations. 

The  deciduous  fet  of  teeth  terminates  with  the  rifing 
of  the  fecond*  molaris ; for  the  third  molaris  being 
formed  about  the  eighth  year,  when  the  jaw  is  advanced 
towards  its  perfefl  form,  is  not  flied,  but  is  truly  the 
firfl;  permanent  tooth.  The  molares  of  the  adult  are 
properly  the  permanent  teeth  (immutabiles),  for  all 
the  others  are  deciduous,  and  are  replaced  by  the 
adult  fet  5 yet  we  muft  recoiled  that,  in  oppofition  to 
Albinus,  in  this  arrangement,  it  is  more  common  to 
fpeak  of  the  whole  fet  of  the  adult  teeth  as  the  immu- 
tab  lies. 

In  the  fixth  and  feventh  years  the  jaws  have  fo  much 
enlarged,  that  the  fird  fet  of  teeth  feems  too  fmall, 
fpaces  are  left  betwixt  them,  and  they  begin  to  fall 
put,  giving  place  to  the  adult  teeth.  But  the  fhedding 
of  the  teeth  is  by  no  means  regular  in  regard  to  time ; 
the  child  is  already  no  longer  in  a date  of  nature,  and 
a thoufand  circumdances  have  fecretly  affeded  the 
health  and  growth.  The  teeth  even  fall  out  three 
years  earlier  in  one  child  than  in  another : nay,  fo  fre- 
quently are  fome  of  them  retained  altogether,  that  ic 
would  appear  neceilary  to  be  affiired  of  the  forward 
date  of  the  adult  tooth  before  the  tooth  of  the  fird  fet 
fliould  be  thoughtlefsly  drawn. 

The  jaw-bones  are  dill  fo  final!,  that  the  fecond 
fet  of  teeth  mud  rife  dowly  and  in  fucceffion,  elfe 
they  would  be  accumulated  into  too  final!  a circle,  and 
pf  couife  turjied  from  their  proper  diredion. 
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The  inclfores  of  the  under  jaw  are  loofe  commonly 
when  the  anterior  of  the  permanent  molares  are  thruft- 
ing  up  the  gum.  The  permanent  central  incifores  foori 
after  appear,  and  in  two  or  three  months  thofe  of  the 
upper  jaw  appear.  In  three  or  four  months  more  the 
lateral  incifores  of  the  lower  jaw  are  loofened,  and 
the  permanent  teeth  appear  at  the  fame  time  the  ante- 
rior molares  have  appeared.  The  lateral  incifores  of 
the  upper  jaw  follow  next;  and,  in  from  fix  to  twelve 
months  more,  the  temporary  molares  loofen,  the  long 
fangs  of  the  cufpidati  retaining  their  hold  fome  time 
longer. 

The  anterior  molares  and  the  cufpidati  falling,  are 
fucceeded  about  the  ninth  year  by  the  fecond  bicuf- 
pides  and  the  cufpidati.  The  poflerior  bicufpides  take 
the  place  of  the  poflerior  molares  about  the  tentli  or 
eleventh  year.  The  fecond  permanent  molares  do  not 
appear  for  five  or  fix  years  from  the  commencement  of 
the  appearance  of  the  permanent  teeth.  The  lafl  of  the 
molares,  or  the  dens  fapientige,  appears  from  the  fif- 
teenth to  the  twentieth,  or  even  to  the  twenty-fifth  year. 


Classes  of  the  adult  teeth. 


The  teeth  at  full  maturity  are  thirtv-two  in  number 

J j y 

^nd  they  are  divided  into  thefe  claffes,  incifores^  cuffi* 
dati^  bicufpidi^  and  molares. 

The  incifores  are  eight  in  number,  four  in  each 
jaw:  they  are  of  the  fimpleft  form,  their  edges  are 
even,  and  laterally  they  contradl  equally  to  the  neck : 
they  are  gibbous,  forward,  and  flightly  concave  on 


From  tvrenty-eighi  to  thirry-two  in 


the  .. 


OF  THE  TEETH. 


3S9 

the  infide ; their  roots  are  fimple.  The  hicifores  of 
the  upper  jaw  are  larger  and  llronger ; thofe  of  the 
lower  jaw  are  fmalkr,  neater,  and  for  the  mofl  part 
evenly  fet,  while  the  teeth  of  the  upper  jaw  are  more 
frequently  irregular  from  being  crowded  together. 

The  cufpidati-j-  are  four  in  number,  one  lateral  to 
the  incifores  of  each  jaw.  They  are  ftronger  than  the 
lafl  in  their  form ; thicker  at  their  bafe : in  the  gum 
more  convex  forward,  and  terminate  with  a notched 
central  point.  In  general,  and  particularly  in  the  lower 
jaw,  they  projefl  further  than  the  other  teeth  ; their 
roots  are  (ingle  and  long ; they  (land  betwixt  the  inci- 
fores and  grinders  in  form  as  in  place,  for  they  feeni 
neither  perfectly  adapted  to  cut  like  the  incifores,  nor 
for  grinding.  We  may  trace  in  thefe  teeth, fays 
Mr.  blunter,  “ a fimilarity  in  ihape,  iituation,  and  ufe^ 
from  the  moft  imperfe6l  carnivorous  animal  which  we 
believe  to  be  the  human  fpecies,  to  the  moft  perfect 
carnivorous  animal,  the  lion.’’ 

Next  in  order  from  the  fymphyfis  of  the  jaw  rife  the 
bicufpides,  the  fourth  and  fifth  teeth.  Thefe  are  eight 
in  number,  and  accurately  refemble  each  other.  Taking 
one,  w^e  may  obferve  that  it  is  flattened  laterally,, 
anfwering  to  the  flat  fide  of  the  root,  and  that  it  ter« 
ininates  in  two  acute  points : the  internal  of  thefe  points, 
even  when  not  worn  down,  is  the  lead.  The  fecond 
bicufpes  is  often  wanting.  The  bicufpides  are  very 
often  called  the  anterior  grinders.  Their  roots  are 
flngle,  or  appear  like  two  fangs  united  ; or  the  firft 
bicufpes  has  in  general  tw^o  fmali  fangs,  or  is  rather 

^ Dentss  caninlj  the  eye  teeth,  from  their  place  of  origiiiai 
lodgement  in  the  upper  jaw, 

forked  | 
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forked  ; the  others  feldom  more  than  one.  Their  roots 
are  oftener  curved  than  thofe  of  the  other  teeth. 

Ihe  firft  and  fecond  grinders  are  nearly  alike.  The 
body  of  thefe  forms  almoft  a fquare;  generally  five 
points  projea  from  their  grinding  furface,  which  makes 
an  irregular  cavity  in  the  centre:  often  fome  lelfer 
tubercles,  or  points,  arc  to  be  obferved  at  the  bafe  of 
the  larger  ones.  The  neck  of  the  tooth  is  but  little 
contrafted.  There  are  two  fangs,  one  foreward,  the 
other  backward,  with  their  edges  turned  outward  \ their 
extremities  are  broad,  often  bifurcated,  and  fliorter 
than  thofe  of  the  bicufpides.  There  are  two  cavities 
to  each  fang  leading  to  the  genera!  cavity  in  the  body 
of  the  tooth.  The  fangs  at  their  middle  part  are 
generally  bent  a little  backward.  The  upper  grinders 
have  three  diverging  fangs,  and  they  are  more  pointed, 
and  have  but  one  canal.  They  are  direftly  under  the 
floor  of  the  maxillary  finus. 

The  jaw  acquires  its  full  proportion  about  the  age 
of  eighteen  or  twenty,  when  the  third  molaris,  or  the 
flcyts  makes  its  appearance.  It  is  fliorter  and 

fmaller,  and  is  inclined  more  inward  than  the  others. 
Its  fangs  are  lefs  regular  and  diflinft,  being  often 
fqueezed  together.  From  the  cufpidati  to  the  laft 
grinder,  the  fangs  are  becoming  much  fhorteri  and 
from  the  firft  incifor  to  the  laft  grinder,  the  teeth 
ftand  lefs  out  from  the  fockets  and  gums. 
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